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School  Arithmetic.  —  Intermediate  Course. 


FOREWORD 


It  wa9  s  aim  of  fhe  Author  tc  ■  nmh  the  pupil  a  tho- 
rough training  in  both  oral  and  v  v  ..  Arithmet'c  by  well- 
classified  exercises; 

To  treat  Mental  Arithmetic  mith  as  much  care  as  becomes 
Us  importance  as  an  everyday  necessity,  and  a  well^ecognized 
mind  driller; 

To  supply  a  Mrge  number  of  simple,  graded,  practical 
problems  dealing  with  trading,  farming,  manufacturing 
features  as  well  as  with  up-to-da'e  questions,  like  money 
saving,  hygiene,  antialcoholism; 

To  give  theory  {unhappily  slighted  nowadays)  a  pretty 
extensive  development,  but  based  upon  observatior  and 
inau   ''on. 

We  hoT.c  that  .  ..j  new  book  will  appeal  to  the  teachers  as 
both  p'.lhu  'iua  practical,  and  that  they  wiU  a.nically  greet  it. 
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SCHOOL  ARITHMETIC 


Intermediate  Course 


INTRODUCTION 

1.  A  quantity  is  anything  that  can  be  countetl  cr 
measured,  increased  or  decreased. 

Examples.— The  number  rf  pupils  in  a  class,  the  hoight  of 
a  steeple,  the  surface  of  a  field,  the  volume  of  a  load  of  bricV 
the  weight  of  a  bag  of  flour. 

2.  A  unit  is  a  single  thing  or  a  certain  quantity  used  t) 
measure  other  quantities  of  the  same  kind. 

Examples.— When  I  count  tho  trees  of  an  orchard,  the  unit 
is  one  tree;  when  I  measure  cloth,  the  unit  may  be  one  yard; 
when  I  find  the  capacity  of  a  barrel,  the  unit  may  be  one  gallon, 
etc.  ' 

3.  A  number  expresses  how  many  units  there  are  in  a 
quantity. 

Example.— -Let  us  measure  the  length  of  a  fence  with  a 
yamstick-,  and  suppose  we  lay  down  our  stick  ninety-nine  times, 
mnetv-nine  n  the  number,  the  yardstick  is  the  unit,  and  the 
length  or  tho  fence  i  ?  tho  qviantity. 

4.  There  are  three  classes  of  numbers:  an  integer,  a 
fraction,  and  a  mixed  number. 

5.  An  integer  is  a  number  that  contains  one  or  several 
whole  units. 

Example.— -The  length  of  I'la  f.»nfiA  mpasurni  nlnsly-nlna 
yards  exnotly.     .MnH'j'Hinr  u  j.a  Inf.ircr. 
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6.  A  fraction  expresses  a  quantity  less  than  the  unit. 

Example.— The  length  of  my  desk  i<  three  quarters  of  a 
yard.     Three  quarters  is  a  fraction. 

7.  A  mixed  number  contains  both  an  integer  and  a 
fraction. 

Examples.— One  yard  and  a  quarter;  three  yards  and  three 
quarters. 

8.  A  number  of  any  of  these  three  classes  may  be  either 
concrete  or  abstract.  It  is  concrete  when  the  nature  of  its 
unit  IS  given:  five  yards.  It  is  abstract  when  the  nature 
of  its  unit  IS  not  given:  five. 

9.  Arithmetic  is  the  science  of  numbers;  and  it  teaches 
how  to  form  them,  name  them,  write  and  combine  them. 

10.  A  principle  is  a  truth  that  is  used  as  a  stepping- 
stone  to  other  truths  of  the  same  order. 

11.  A  problem  is  a  question  requiring  some  unknown 
result  when  certain  quantities  are  given. 

12.  A  solution  comprises  the  diflferent  operations  that 
lead  to  the  answer  of  a  problem. 

13.  A  rule  points  out  the  method  to  I  e  followed  in  a 
particular  class  of  problems. 

14.  Arithmetical  language  is  the  method  of  expressing 
numbers. 

15.  Arithmetical  language  is  of  two  kinds,  mal  and 
mitten.    The  former  is  called  numeration,  and  the  latter 

notatioi}. 
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NUMERATION 

16.  Numeration  teaches  hov/  to  name  the  numbers; 
it  is  the  oral  expression  of  nun^ibers. 

17.  Units. — A  single  unit  is  Bamed  one;  it  is  the  first 
number.  One  and  one  more  are  named  two;  two  and  one 
more,  three;  three  and  one  more,  four;  we  obtain  likewise 
the  other  simple  numbers,  five,  six,  seven,  eight,  nine.  The 
nine  first  numbers  are  called  simple  units  or  units  of  the 
first  order. 

18.  Tens. — ^Nine  and  one  are  ten.  Regarding  the  col- 
lection ten  as  a  single  thing  we  have  a  unit  of  thd  second 
order;  and  e  might  count  one  and  ten,  two  and  'en,  etc., 
as  far  as  ^  t  and  ten,  or  two  tens,  which  modified  by  use 
have  givren  eleven,  twelve,  thirteen,  /  urteen,  fifteen,  sixteen, 
seventeen,  eighteen,  nineteen,  twenty. 


/»'^  /M^ 


ten  units 


one  ten 


twc  tens  and 
three  units 


three  tens  and 
one  unit 


foiir  tens  and  five  units 


We  count  by  tens  as  we  have  counted  by  units:  two  tens 
or  fjoenty;  three  tens  or  thirty;  four  tens  or  forty;  five  tens 
or  fifty;  six  tens  or  sixty;  seven  t^ns  •  werUiy;  eight  tens 
or  eighty;  nine  tens  or  ninety. 

To  name  the  numbers  comprised  between  the  different 
sets  of  tens,  we  add  the  nine  first  numbers  to  twenty, 
thirty,  forty,  etc.:  twenty-one,  twenty-two twenty- 
nine;  thirty-one,  thirty  cwo,  thirty^three, thirty-ninej 

ninety-nine. 
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19.  Hundreds.— Ninety-nine  and  one,  or  ten  tens  arp 
named  one  hundred,  or  a  unit  of  the  ikird  crZr  ' 


ten  tens  or 
one  hundred 


ten  tona 
one  hundred 


three     one 
tens      unit 


o«TT?-i""'^'''^^'  *.^''*'*'  ^^^"^  ^"^  «"^  ""Jt;  «r  two  hundreds 
and  thirty-one  units.  um«cus 

We  count  by  hundreds  as  we  have  counted  by  units 

n?neSX '""'"''  '''  '"""^^^^'  ^^^  hur.irL,.J. 

HPfl^^??™ V^S  numbers  ranging  between  the  difTerent 
sets  of  hundreds,  we  add  the  ninety-nine  first  numbers 
to  one  hundred  two  hundred,  eight  hindrod:  one  hundred 
and  one,  one  hundred  and  two,  one  hundred  and  thre? 

six"  nJnp'l'"'''*^^"^  ^"^'  -V-  *hree  hundred  and  forty! 
^'*» nine  hundred  and  ninety-nine. 

The  first  uuree  orders  constitute  the  j?rs/  or  units'  period. 

onf  ;.rT!j?r^?*^5*~^'"^  ^""^'^^  ^»<^  ninety-nine  and 
one^or  ten  hundreds,  are  named  one  thousand. 

dr5^f  h^""*  ¥  *^°"«\^ds,  by  ten-thousands  and  by  hun- 

brhun^^^^^^^^^     Z^r'  '°"1'^  ^y  r  *«'  ^y  '^^^^^^ 

m^^hl  j^®'  ^®  say:  one  thousand,  two  thousands 
flLJA^'^TK  »»?ety-nin6  thousands,  one  hundrc? 
thousands,  five  hundred  thousands,  etc.    ve  thrs  rS 

hundrln  ^7'"'  ^."'^^''^'  ^"^  ninety-nine  thouLd  nine 
nundred  and  ninety-nine. 

The  thousands  form  the  fourth  order-  thp  fpn.+Knnao,,,' . 
Theso  th™  or:!ra  c oiirtituto  tho  wo,:,;  or  (»™«,mfa' 


period. 
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21.  Millions. — Nine  hundred  and  ninety-nine  thou- 
sand nine  hundred  and  ninety-nine  and  one,  or  one  thou- 
sand thousand,  are  named  one  million,  or  the  seventh 
order. 

We  count  by  millions  as  v.e  have  countetl  by  thousands, 
and  thus  reach  the  eighth  order  (ten-millions),  and  the 
ninth  order  (hundred-miilions). 

These  three  orders  constitute  the  third  or  millions' 
periid. 

B'llions,  trillions  and  quadnllions  arc  formed  in  like 
manner,  etc.  There  is  no  limit  to  the  series  of  integers 
tha.  may  be  thus  formed. 

22.  Basic  Principle. — Numeration  is  based  on  the 
following  principle:  Ten  units  of  n  given  order  are  worth 
one  tin  it  of  the  next  higher  order. 

Numeration  Table. 
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23.  NoTK.— You  see  that  I  °  different  orders  are  divirl<wl  in  tn 

Crf?;^,  'C  in^h/fl''^  P«"?^  has  three  orders:  unUs.ten*, 
1,  nrfrpH-'  «f  JV  °  .*''«,  firs*  .P*'"P<i.  *e  have  units,  tens,  and 
hundreds  of  the  «mp/e  units;  in  the  second  period,  we  ha^e 
units,  tens,  and  hundreds  of  the  thoumnds'  unih^^nd  eooS^ 

NOTATION. 

24.  Notation  is  the  method  of  writing  numbers  by 
characters  called  figures.  ^ 

rAh.  Ten  figures  are  used,  and  they  form  the  Alphabet 
cf  the  Arabjc  notation.  They  are: 


Figures: 

Names: 


1, 

(me 


2,      3, 

two    three 


4, 

four 


5, 

five 


6, 
fix 


7. 


8, 

eiffat 


9, 

nine 


0. 


n„I!jl*''^*^l"^  ^'^"'^  indicate  respectively  the  first  nine 
numbers.    They  are  called  significant  figures. 

The  tenth  character,  0,  (called  zero,  naught  or  cipher) 
mdicates  the  negation,  or  absence  of  number. 

„«??;:  ®*®**^  Principle.— ^«y  figure  placed  m  the  left  of 
another  represents  umts  of  the  next  higher  order,  that  is,  units 
ten  times  greater.  ' 

By  this  device  cf  place,  all  numbers  may  be  expressed. 
A  figure  standing  alone  or  in  the  first  place  at  the  right 
of  other  figures,  expresses  simple  units. 

ri^t/!!"'^  standing  in  the  second  place,  counting  from  the 
right  expresses  ^e^is;  m  the  third  place,  hundr^;  in  the 
fourth   place,   thousands,   etc. 

plSTp^StriTv^S^p^i^it'^™  ''  ^^-'^-^  in  theil^t 
^^  The  figure  3.  standing  in  the  second  place,  represents  three 
^  The  figure  6.  standing  in  the  third  place,  represents  six  hun- 


thwi'^*'  ^d^"*^"  ^'  ^**°^'"«^ '°  **»«  fourth 


place,     represents     two 
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27.  It  follows  that  figures  have  two  valuer:  an  absolute 
value  and  a  relative  value. 

28.  The  absolute  value  of  a  figure  is  tha.  number  of 
units  it  expresses  when  it  stands  alone  or  in  the  units'  place. 

The  relative  value  of  a  figure  is  the  number  it 
expresses  when  in  any  other  than  units'  place. 

Thus  in  tfce  number  4  852,  the  absolute  value  of  the  third 
fif?ure  18  8  simple  units,  and  its  relative  value  is  8  hundred  or 
800  simple  units. 

Exercises  in  Numeration. 

29.  Rule.— To  read  an  integer  1 "  begin  at  the  right  hand 
and  separate  the  number  into  periods  of  three  figures  each; 
2°  then  bcfjin  at  the  left  and  read  each  period  in  succession, 
giving  the  name  of  each  period. 

Examples. — 

87  is  read:  eighty-seven  units. 
24.5  is  read :  two  hundred  and  forty-five  units, 
n  778  ia  read:  three  thousand  seven  hundred  and 
eight  units. 
29  106  is  read :  twenty-nine  thousand  one  hundred 
units. 

705  349  is  read:  seven  hundred  and  five  thousand  three  hun- 
.  dred  and  forty-nine  units. 

4  037  402  IS  read:  four  million  thirty-seven  thousand  four  hun- 
dred and  two  units. 

30.  Note  I.— The  name  of  the  last  period  (units)  is  generally 
omitted,  It  bemg  understood. 

Note  II.— The  highest  period  may  contain  only  one  or  two 
fig'jres. 

Note  III.— When  a  period  or  order  is  missing,  its  name  is 
not  called. 

Read  the  following  numerical  expressions: 


seventy- 
and  six 


47 

96 

104 

789 

589 

7  654 

5  045 

5  701 


55  010 

93  567 

10  025 

45  103 

600  275 

876  535 

810  003 

1  237  875 


1043  285 

2  887  339 

12  876  372 

92  065  478 

325  000  532 

6  240  432  700 

85  325  431  112 

12  852  421  808 
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Exercises  in  Notation. 


it-n/e  the  htmdreds,  tejis  and  units  of  each  period,  as  if  it  v^erc 

five  hundred  million  three  hundr.<  I  and  eight  5(K)(»o'a)8. 
Txpress  the  following  numbers  hi  5.gures: 

1.  Forty-two. 

2.  Ninety-nine. 

3.  Five  hundred  and  forty-nine. 

4.  Nine  hundred  and  ninety-two. 

5.  Seven  thousand  two  hundred  and  three, 

6.  Fifty-eight  thousand  and  three. 

7.  Ninety-nine  thousand  five  hundred. 

8.  Thirty-three  thousand  six  hundred  and  four. 

two''  '^^'^  ^"""^'^  ^""^  thirty-nine  thoasand  two  hundred  and 

10.  Four  hundred  and  thirty  thousand  and  one. 

11.  Throe  miUion  three  hundred  thousand  two  hundred. 

12.  Fifty-four  miUion  sixty  thousand  and  four 

and^sixSen"*'""'"'*'*  """"''"'  °"'  ^""^'^^  «"^  '^^^'  th«»«-"^l 

14.  Three  million  and  nine. 

15.  N.-ne  hundred  and  forty-seven  thousand  and  two 

thoutnd^ndSf  "'  *'^"  "'""°  °'"'^  '""^^^^  -^  f-- 
eigit.'  ^ '"^  ^""^''^  ^"'^  "'"^  "^^*^^"  *^°  tl^O"«^"d  and  thirty- 

18.  Fifty-seven  thousand  and  twenty-three 

19.  One^billion  two  hundred  million  and  three  thousand. 

20.  Thirty-six  bilhon  and  twonty-two  thousand. 
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Analysis  of  Integers. 

32.  The  units  of  a  number  of  two  flftures  equal  10  times 
the  tons' figure  plus  the  units'  figure;  the  units  of  a  num- 
ber of  throe  figures  equal  100  times  the  hundreds'  figure 
plus  10  times  the  tens'  figure  plus  the  units'  figure;  the 
units  of  a  number  of  four  figures  equal  1000  times  the 
thousands'  figure  plus  100  times  the  hundreds'  figure 
plus  10  times  the  tens'  figure  plus  the  units'  figure. 

Examples, — 1"  Let  us  analyze  45. 

The  right-aand  figure  ropnsents  H  units;  tho  Inft-band  figure 
represents  4  tens,  or  40  units.  Honne,  the  number  45  expresses 
40  units  plus  5  units  or  45  units. 

2°  Let  US  analyze  231. 

From  riRht  to  left,  the  first  flpure  represents  1  unit,  the  second 
figure  represents  3  tens  or  .30  units,  the  third  figure  represents 
2  hundreds  or  20  tens  or  200  units.  Hence.  231  expresses  200 
units  plus  30  units  plus  1  unit  or  231  units. 

3*  Let  US  analyze  7  283 

From  right  to  left,  the  first  figure  represents  3  units;  the 
second  figure  r- presents  8  wris  or  80  units;  the  third  figure 
represents  2  htmdreds  or  twenty  tons  or  200  units;  the  fourth 
figure  represents  7  thousands  or  70  hiindretls  or  700  tens  or 
7  000  units.  Hence,  7  283  expresses  7  000  units  plus  200  units 
plus  80  units  plus  3  units  or  7  283  units, 

7  000  units 

200  units 

80  units 

3  units 


7LV;{units. 

Analyze  ihe  follov.'.  </  ?  ;'.:nbers: 

18                   101                    1234 

21641 

n                   207                    4  525 

30  102 

-'0                   ?AS                   3  GOO 

45  678 

33                   4!»1                    7  254 

35  042 

38                   r)67                    0  301 

56  378 

47                  401                   3  568 

90  194 

73                  OiiO                   B  743 

62  708 

85                  704                  6  003 

62  350 

98                  810                  7  6.'j4 

60  042 

rO                  DUl                   3  010 

C.Z  700 

M  ROMAN  NOTATION    AND  NUMEKATION 

ROMAN  NOTATION  AND  NUMERATION, 
lettere.^***  '***'"""  notation  expresses  numbers  by 


I 

1, 


V 

5, 


X 

lo; 


L 

50, 


C 

100, 


D 
500, 


M 
1000. 


36.  Princlple8.-Writing  numbers  by  the  Roman 
system  ,8  based  on  the  following  principl^; 

nnf  n  *'"''  ";  ^'"f  ''  ^'-'^^^  ^y  *»^«  «"»«  letter  or  by 
one  of  less  value,  the  values  of  the  letters  are  to  be  add^ 

Ex.— XXX  represents  30;  VI  represents  6. 
iS  Y^^"»  letter  is  followeu  by  one  of  greater  value 
the  JreaTer  '™'^""  '^  *°  "^  subtracted'Jrom  that  of 

Ex.— IV  represents  4;  XL  represents  40. 

.3  »  When  a  letter  is  placed  between  two  letters  of  greater 
value  the  value  of  the  smaller  is  to  be  subtracted  from  the 
sum  of  the  other  two. 

EX.-XIV  represents  14;  XIX  represents  19. 
1  m!"  ^"  ^^*'^  ''''*''  *  '^"^^  "^^'^'P"^  '*«  value  by 
Ex.-.f  rei»6geDti  6  000. 
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Roman  Table. 


I 

1 

11 

2 

III 

3 

IV 

4 

V 

5 

VI 

G 

VII 

7 

VIII  8  1 

IX 

^' 

X 

10  1 

XI 

XII 

XIII 

XIV 

XV 

x^n 

XVII 
XVIII 
XIX 
XX 


11 

12 
13 
14 
15 
16 
17 
18 
19 
20 


XXX 

XL 
L 

LX 
LXX 
LXXX  80 
XC  90 
XCIX  99 
C  100 

CC        200 


30 
40 
50 
60 
70 


CD 

r 

DC 

CM 

M 

MD 

MCM 


400 

500 

600 

900 

1000 

1500 

1900 


MCMIX   1909 
MM  2  000 

MMIV      2  004 


37—  Note  I.— The  followinK  rule  will  prove  helpful  in 
expressing  numbers  by  the  Roman  notation:  /*  analyze 
the  number;  B"  write  the  highest  order,  then  the  next  highest 
order,  and  so  continue  until  the  lowest  order  is  vmUen. 

Example.— Write  2  689  by  the  Roman  method. 

2  689-2  000+800+80+9. 
2  000 -MM. 
800 -DC. 
80 -LXXX. 
9  — IX. 
•>  689  -MMDCLXXXIX. 

38.  Note  II.  -It  is  worthy  of  remark  that  the  Roman 
numerals  are  not  all  to  be  subtracted  from  greater  ones. 

Thus,  I  is  to  be  subtracted  from  V  and  X  only;  X  is  to  b« 
subtracted  from  L  and  C  only;  C  is  to  be  subtracted  from  D 
and  M  only.  V  and  L  are  never  to  be  subtracted  from  another 
bttkuer  numeral. 

Express  the  following  numbers  by  the  Arabic  notation: 


1.  IX 

2.  XVII 

3.  XXIX 

4.  LXXXIX 

5.  XCIX 

6.  XLVI 


7.  XCIII 

8.  CXXIX 

9.  CCCXCIV 

10.  DLV 

11.  DCIJCXXI 

12.  LXXVII 


13.  CXLI 

14.  CCXCIX 

15.  DLVII 

16.  CMX 

17.  CMXLVI 

18.  DCLXVII 
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19.  DLVIII  25.  CMXCII  31. 

20.  MDXXXIV  26.  MDCVIII  32. 

21.  MCMXVIII  27.  MDCCCXL  33. 

22.  MDCCXCI    28.  DCVI  34. 

23.  MDCCCXX  29.  MDLXV  35. 

24.  DXXIII         30.  LXXIV  36. 


CLXXII 

CDII 

DCCCLIV 

MDCCLXXIV 

MMXVIII 

MMLXVII 


Express  the  following  numbers  by  the  Roman  notation: 


1.  17. 

2.  75. 

3.  83. 

4.  92. 

5.  111. 

6.  184. 


7.  235. 

8.  285. 

9.  400. 

10.  440. 

11.  505. 

12.  621 . 


13.  779. 

14.  800. 

15.  299. 

16.  563. 

17.  716. 

18.  614. 


19.  999. 

20.  1492. 

21.  1  534. 

22.  1  642. 

23.  1  663. 

24.  1840. 


25.  1  791. 

26.  1  837. 

27.  1  917. 

28.  2  000. 

29.  2  110. 

30.  1  910. 


II    ^ 


Questions  on  Theory. 

{The  figures  following  the  questions  refer  to  the  rules) . 

1.  What  is  1  °  a  quantity  ?  2  "  a  unit  ?  3  "  a  number  ?  (1,2,3). 

2.  What  is  1  °  an  integer  i'  2  "  a  fraction  ?  3  "  a  mixed  number  ? 
(5,  6,  7). 

3.  When  is  a  number  coner^^t  ■  ?  a^strart?  (S). 

4.  What  is  Arithmetic?  (<)). 

5.  What  is  1  "  a  principle  ?    2"  a  problem  ?    3°  a  solution  ? 
4 "a  rule?  (10,11,  12,13). 

6.  What  is  arithmetical  languace?  (14). 

7.  Name  the  two  lands  of  arithmetical  language.  (15). 

8.  What  is  numeration  ?  (16). 

9.  How  are  numbers  formed?  (17). 

10.  Name  the  first  nine  numbers. 

1 1 .  How  are  the  tens  formed  ?  How  do  we  count  by  tens  ?  (18). 

12.  Ilow  do  wo  name  the  numbers  ranging  between  the  dif- 
ferent Beta  of  tens?     Are  there  exceptions?  (IS). 

13.  How  are  the  hundreds  formed?  How  do  wo  oount  by 
Iniii'lredB?  (19), 

14.  How  do  we  name  tho  r.unih:>ra  rangintj  b'twPAa  the  dif- 
f.tror.t  sets  of  hundredx  ?  (U»). 

13.  What  are  tho  4th,  Ath  nnd  (ith  ordcr.^?  II, nv  ari)  theK 
rcvvfiuii?  (20),  * 
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16.  What  are  the  units  of  the  7th,  8th  and  9th  orders?  (21). 

17.  What  is  the  basic  principle  of  numeration?  (22). 

18.  Name  the  first  five  periods.  (23). 

19.  How  many  orders  in  a  period?  (23). 

20.  What  is  notation?  (24). 

21.  How  many  figures  are  there?  (2.5). 

22.  What  do  the  first  nine  figures  represent  ?  Name  them.  (2.5). 

23.  What  does  zero  express?  (25). 

24.  What  is  the  basic  principle  of  notation?  (26). 

25.  How  may  all  numbers  be  expressed  by  means  of  the  basic 
principle?  (26). 

26.  Figures  have  how  many  values?  (27). 

27.  What  is  the  absolute  and  the  relative  value  of  afigure  ?(28). 

28.  How  is  an  integer  read  ?  (29). 

29.  How  is  an  integer  written  ?  (31). 

30.  What  is  Roman  notation?  (33). 

31.  Name  the  Roman  numerals.  (34). 

32.  Are  Roman  numerals  still  used?  (3.")>. 

33.  What  are  the  four  principles  of  the  Roman  notation  ?(36). 

34.  What  rule  is  employed  in  expressing  numbers  by  the 
Roman  notation  ?  (37). 

35.  Are  all  Roman  numerals  to  be  subtracted  from  greater 
ones?  (38). 
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ADDITION 


fi 


2  apples  and  3  apples 
as  .uch;  it  is  a  shSTme^W^orSSnt^  "  ^"'"'-^ 

.hcn;.^ft\r^^st!risiaT.e-S  '■"■'-"■  -« 

addlnS'  """  ""^"^  ""'"^  "'  'he  «,me  kind  a»  its 

it  ^Ul3'iJerwr&?i.,ttradr "-  (+)^ 

Thus,  4+5.9  „  read:  4  plu,  5  equri,  9. 
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1       1       1 

1 

1 

1 

1 

1 

1 

1           2         3 

_4 

_5 

_6 

_7 

_8 

_9 

2         2 

2 

2 

2 

2 

2 

2 

2        _3 

_4 

_5 

_6 

_7 

_8 

_9 

3 

3 

3 

3 

3 

3 

3 

_3 

_4 

_5 

j8 

_7 

_8 

_9 

4 

4 

4 

4 

4 

4 

_4 

_5 

_6 

_7 

_8 

_9 

5 

6 

5 

5 

5 

_6 

_6 

_7 

_8 

9 

4^-^^^ 

X8 

6 

6 

6 

6 

\ 

_6 

_7 

8 

_9 

\ 

(            ^ 

/ 

7 
_7 

7 
_8 

7 
_9 

eV 

J 

8 

8 

V — r 

1^ 

J 

9 

By    changing    the    middle 

g\ 

number  these  45  simple  com 

9 

binations  may  be 

thoroughly 

9 

dealt  with. 

(1)      (2)      (3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

11       11       11 

12 

13 

15 

15 

16 

14 

16 

2         4         6 

3 

4 

5- 

6 

8 

5 

(11)    (12)    (13)    (14)    (15)  (16)    (17)    (18)    (19)    (20) 

16       17       15       19       17     18       19       18       19       15 

7486788994 
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FUNDAMENTAL  OPERATIONS 


?i^    ?6^    ?|^    ?7'^    ^4f  ?3'^    f,'    W    (29).  (30) 
J      J      J      J       1    ^^      ^^      %       9|       54 

These  exercises  and  similar  ones  „.ust  be  thoroughly  drilled 

Announce  the  sums  at  sight- 
"      (2)     (3)      (4) 
8        7        6 
2 


on 


(1) 
9 
1 
2 

7 


8 
1 
1 


4 
1 
5 


f    (f)      (7)      (|)      (_,)    (1^0) 


3 
5 


9  4 

I  3  5 

3  3  5 

6  4  4 


6 
2 
2 


I         2 

4  2 

5  6 


n'    71'    ^f    g*^    '•!)«)    W    (.8,    y„    (,o) 


3 
3 

6 


5 
4 
1 


2 
6 
2 


8  4 
1  4 
1       2 


2 

7 
1 


2 
4 
4 


61  55 

1  3 
7  5 

2  2 


?e'  'ef  ?f  V  ?|)  W  «J)  «8,  (29,  (3.) 


2 

3 

6 

4 

2 

3 

4 

5 

1 

47 
3 
4 
3 


82  69 

8  1 

1  4 

1  o 


43 
4 
4 
2 


67 
2 
6 
2 


79  88 

3  4 

6  1 

1  5 


''."    '#'  '^f    'If    ?f)  (i*)    (37)    (38,    (3,)    (4.) 


3 
4 
3 


4 
5 
1 


4 
3 
3 


71  89 

0  2 

1  2 
3  6 


/4 
6 
1 
3 


90 
8 
1 
1 


27 
3 
4 
3 


44 
4 
4 
2 


I    Count  by  2^.  ,^j        ,  ,,  ,^.  ^^  ^^^^  ^  ^ 

3.  "      «    4.!' L  J*-"™  0  to    99;  2"  from  1  to  100. 

4.  "      "    ^,^'    of"™  0  to  100;  2°  from  3  t,    99. 

5.S,  1    from  0  to  100;  2°  from  2  to  102 
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5.  Count  by  6's,  1 "  from  0  to  ICO;  2»  from  5  to  101. 

6.  "      "    7'8,  I°from0tol00;2»from2tol00. 

7.  "      "    8's,  1°  from  0  to  100;  2°  from  3  to   99 

8.  "      "    9's,  1°  from  0  to  100;  2°  from  8  to   98. 

Add  horizontally: 

1.  16+3+5+4+7+6+5+5+8+4. 

2.  13+9+5  +  1+8+4+6+1+5+2. 

3.  15-+7+4+5+2+3+8+4+3+4. 

4.  25+4+9+6+3+9+3+7+2+6. 

5.  48+4+6+9+8+7  +  2+9+5+6. 

6.  36+6+4  +  2+2+2+6  +  7+3  +  7. 

7.  82+7+5+4+8+5+8+6+7+3. 

8.  79+4  +  7+7+9+8+6+5+5+7. 

9.  56+7+7+4  +  2+3+8+6+9+8. 
10.  83+8+3+5+2+9+6+7+6+8. 

.u'*^*j?****,''*^  Method.— Analyzing  Numbers.— When 
the  addends  slightly  exceed  an  exact  number  of  lens  or 
hundreds,  analyze  the.Ti  to  shorten  the  operation. 

ExArjfPLEs.-I»  Add  32  and  C3.  Say  3  tens  and  6  tens  are  9 
tens  or  90;  2  and  3  are  5;  90  and  5  are  9.}. 

2°  Add  331  and  4!3  Say  3  hundreds  and  4  hundreds  arc  7 
hundreds  or  700;  31  and  13  are  44;  700  and  44  are  744 


(1) 
21 
24 


(2)   (3)   (4)   (5)  (6)   (7)   (9)   (8)  (10) 
2.3   34   43   51  63   74  R^      W  'i^^ 


.r       .  63   74   83 

4"   51   62   23  22   52   71 


93 
64 


85 
74 


(11)  (12j  (13)  (14)  (15)  (16)  (17)  (18)  (19)  (20^ 
303  531  32(i  402  519  '-^09  916  74  827  318 
509     400     711     336     312     413     209     319     622     924 


47.  Short  Method.  —  Rounding  Numbers    ~  A 
round  number  is  an  exact  nuii-ber  of  tens  without  units 
an  axact  number  of  hundreds,  etc.  SO  is  a  round  nun^her- 
<7isnot.  mi->-t., 
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2    Add  129  and  97.  Say  129+100.229;  22»-3-226. 
(1)      (2.^      (3)      (4)      (5)    (6)   ■  (7)      (8)      (9)     rta, 

exeTcLl"""™"''  '""'^  -""^  "^""l  -»y  varied  „^,„, 
2   Add  49  to  Mcl.  „„mb«r  of  column  I,  III,  IX.  et. 
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48.  Principles  of  Analysis  relating  to  Addition. 

1.  I  add  because  I  wish  to  find  the  sum  of 

2.  I  add  because (what  is  asked)  is  more  than 

(what  IS  given). 

3.  I  add  because  I  wish  to  find  how  many  there  are  in 
all  or  together. 

^i?™  '••T"'^^®  P"P''  shouW  learn  these  principles  bv  heart 
as  they  wiU  greatly^elp  him  in  analyzin /hia  probi      Let 
mwtSJS'^       '^'""°  °"  ^^^  blackboard^ntil  t"eyT^  tJSi 

nri!iSS°J'vrJ^®°f  ProWem  involves  the  application  of  several 
principles,  the  pupil  will  take  them  up  in  their  logical  order 
first  giving  the  number  of  the  principle,  next  its  statement 

f  i,i^Sffl\r^*  ^*  ^  *^®  *T  °'  ™"«h  ^^^  ^ork  to  famiUarizo 
the  pupil  with  the  foUowmg  key  words  or  their  synonyms^L 
sum  of,  more  than,  in  all,  together.  "J'^wnyms.  me 


Oral  Problems. 

TlHST  PRINCIPLE   OF    ANALYSIS, 

1.  Find  the  sum  of  4  apples  and  5  apples, 
have  I  now?^  ^  **''*'  yesterday,  and  20  to^ay;  what  sum 

the '^ioM^echiJkenf '''"''  ^""^  ""°*^^'''  ^^  "Sickens.     Find 

FindVe'^r.'oTttTo'rdTKrti'^'^  ""'^'  '^"^  ^  '-*  ^^^ 

flnH^wiS^oo^^P*^'*®^^^^  •*"*!.  '?  ^^^  School  Savings  Bank, 
and  Helen,  22  cents.     Can  you  find  the  sum  of  their  deposits  ? 

Second  principle  op  analysis. 

1.  Patrick  wrote  24  words  on  his  tablet;  John  wrote  6  more 
on  hi8  tablet;  how  many  words  did  John  ^Wite? 
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ton/d^WiTveV"^-  "''  '  ''"  '  '■'^''  '•»«"  "»»-)•  How 

8«  A  boy  sold  30  newspapers  on  Frirfnv    nnJ   ir 
Saturday,     how  many  did  L  sS  oa  sSday  "     ^'^  """"^  °" 

Third  principle  of  analysis.— Revikw. 

1.  Father  paid  $2  for  my  cap,  $.5  for  mv  coat    «•>  f  ...  ^„ 
shoes.     How  much  did  he  pay  in  all?  ^  '  '  ""^ 

2.  There  were  16  robins  in  a  tree,  24  on  the  bam  'iOin  fi,^ 
meadow.     How  many  robins  were  there  in  a«?  '        °  ^''^ 

animals\'aX^- ra?/  ?"""'  ''  ^"^^'  "'^^  ^1  sheep.  How  many 
How  miT  stmtt  ll^Thiy^  ^tl^^^^"^^  -«*  R'>»>-t  ha,  33. 
man'y  ^aS  ?JSl,^yfdT  ^^.'r^' ^'^^  " '"^^^  How 

dovt:  ^HL^StreT^d^rt^;;5«^^^  15  cent.  .„.  for  a 
Thai  m^k^hTw'^^Srij.SrS,^^^^^  -<^  o-  "-'^  in  October. 

togeLrV^'^'  '"''^  ^  *^^'  ^'^^  4  **^^^«  'n^ke  how  many  thirds 

10.  Amy  won  7  good  notes  more  than  Irene      If  Iren-  w-n,, 
27,  how  many  good  notes  did  they  win  togethlr? 
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WRITTEN  ADDITION. 

49.  Find  the  sum  of  3  937,  G14  and  546. 

Operation.  Analysis. 

3  037      =-  3  thousands+  9  hundreds+3  tens+  7  units. 
'Ji4      =  6  liundreds+l  ten  +  4  units. 

546      sa  6  hundreds-t-4  tens-j-  6  units. 


")  007 
5  007 


=  3  thousands+20  hundicds+8  tens-f  17  units. 
=  5  thousands-f-  0  hundreds-f9  tens-f-  7  units. 


Explanation. — 1*  Writo  the  numbors  so  that  the  like  units 
may  fall  in  the  same  column; 

2"  Addin<?  the  units'  column,  think:  6.  10,  17  units.  State 
results  only;  17  units  equal  1  t^n  and  7  units;  v/rite  7  units  under 
the  units'  column,  and  carry  1  ten  to  the  tans'  column; 

.1°  Adding  th9  tens'  column,  think:  1  (the  carr^  mg  number), 
T),  G,  9  tens.     Write  the  9  under  the  tens'  colunm; 

4°  Adding  the  hundreds'  column,  think:  5,  11,  20  hundrpds. 
20  hundreds  equal  2  thousands;  \vTito  0  under  the  hundreds' 
column  and  carry  2  thousands  to  the  thousands'  column; 

.5"  Adding  the  thousands'  column,  think:  2  (the  carrying 
number),  5  thousands.  Write  the  6  under  the  thousands'  column. 

50.  Rule.  — i  °  Write  the  addends  so  (hat  terms  of  the  same 
order  stand  in  the  same  column,  and  draw  a  line  beneath; 

2  °  Begin  at  the  units,  add  the  terms  of  each  column  separate- 
ly and  write  the  sum  uiulerneath,  if  less  than  ten; 

S°  When  the  sum  of  any  column  is  ten  or  more  than  ten, 
write  the  units  only,  and  add  the  tens  to  the  next  column; 

4°  Write  the  entire  sum  of  the  last  column. 

51.  Proof  op  addition.— Add  each  column  in  the 
reverse  order.  If  the  results  agree,  the  work  is  supposed 
to  be  correct. 

52.  Note  I.— The  one  matter  of  prime  importance  in  addi- 
tion, is  accuracy;  without  it  rapidity  is  of  no  advantage  To 
avoid  errors  make  lo<^ihlo  figur«>s,  dispose  them  in  straight  columns, 
and  keep  your  mind  couoentratod  on  your  work. 


28 


FUNDAMENTAL  OPERATIONS 


u«?k°^»Ut''*-  ^^^.  dollars  and  cents,  dispose  the  numben 

NoTB  IV.— In  short  additions  the  carrying  number  should  b« 
SS!?j/°*"i*"^i  '^"'.*°  '°°K  additions  it  miy  bTSSe  to 


2/a 


228 
438. 
128 
326 

121. 
321 
316 
405.. 


.1275 


675 


.1042 
2892 


Note  V.— When  the  addends  are  numerous, 
thu  operation  mav  be  divided  into  groups  of 

ivft^f/""!i°*""'^7 /*«*»?.  *•»*-'  partial  results 
fi^n^i-®'*  down  and  foptec*  %  in  the  illustra- 
tion. This  method  may  also  I  ^  used  for  che«kinir 
one  s  work.  * 

»r^^<I?-~i^®T  "*y=  6  and  8  are  13  and  9 
2^ete'  Simply  announce  the  results:  13, 


mlK^      *  Method.-GROupiNO  Numbers.  —  This 
method  consists  m  combmh.g  t^o  or  three  numbers  that 

« W  Sfh  *^"  •  ""'  *»""^'-«4«-  The  method  involves  looking 
ahead  with  a  view  of  forming  lO's,  20's,  lOO's,  etc. 

addio  to'llrli'  ^^^  ^'  ^^  *"''  *•  We  combine  6  and  4  and 

2ofs°umf1:».^^'  *^  *°*^  ^*-  ^°™^»"«  76  and  24:  100;  13  and  7: 

.  -  T}}^  following  table  should  be  learned  bv  heart  as  it 

iotr  2oT    ^^"'"''^  °^  '''"'''^'  ^'^^  ^ems  whos^^sum  L 

10 


1+9  4+6 
2+8  5+5 
3+7 


(terns) 
1  +  1+8     2+2+6 
1+2+7     2+3+5 
1+3+6     2+4+4 
1+1+5     3+3+4 
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20 


(couples) 
1  +  19    6+14 
2+18    7+13 
3+17    8+12 
4+16    9+11 


(iernn) 
2+9+9     5+6+9 
3+8+9     5+7+8 
4+7+0     6+6+8 
4+8+8     6+7+7 


Add  the  following  by  forming  couples  and  terns 
gating  10  or  20: 


aggre- 


(1)      (2)      (3)      (4)      (5)     (6) 
4        7        4        6        3 


6 
8 
2 
8 
7 


3 
9 
1 
5 
5 


3 
3 

7 
2 
1 


3 
1 
4 
4 
2 


4 
3 
5 
2 
3 


9 
1 
4 
2 
3 
1 


(7)      (8)      (9)     CIO) 
7        4        5        6 


3 
6 
2 
2 
8 


4 
2 
5 
4 
1 


3 
2 
4 
2 
4 


2 
2 
3 
5 
2 


11.4,8,7,6,3,2,7, 
12.  7,  9,  7,  4,  5,  8,  9, 

13.6,4,7,9,4,7,9, 

14.  2,  4,  6,  8,  6,  4,  2, 

15.  1,  3,  7,  5,  9,  3,  7, 

Add  the  following 
exact  lO's  or  lOO's; 


9=  ?16.  7,  8,  9,  3,  2,  1,6,  4,  3,7=? 
l=?17.9,9,9,8,8,l,l,i,2,2=? 
4=  ?18.  9,  2,  9,  8,  4,  8,  6,  5,  9,0=? 
0=?19.8,2,3,7,6,5,9,2,3,1=? 
5=  ?20.  6,  5,  4,  9,  8,  1,2,  8,  2,8=? 
by  grouping  the  numbers  that  form 


21.  56+17+44  +  23 

22.  64+  9+11+36. 

23.  71+  6+29+64  = 

24.  19+31+26+14  = 

25.  27  +  19+23+71  = 


:    ? 

:    ? 

9 
•? 
9 


26.  37+62+18+43=? 

27.  91+44+  9+36=? 

28.  82+19+31  +  18=? 

29.  74+26+37+23^  ? 

30.  92+72+28+  8=  ? 


if     I: 
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Add  the  foUowinR,  and  check  the  results  by  adding  in 
reverse  order.    Time  yourself. 


(1) 

(2) 

(3) 

(4) 

(5)     (6) 

364 

327 

643 

842 

634   3  426 

742 

645 

864 

375 

784   3  648 

436 

327 

963 

842 

M3       7  263 

743 

846 

327 

963 

426   4  986 

375 

364 

842 

643 

962   5  432 

20 

24 
24 

Note.— The 

sum  of  the  columns 

may  be  reoorded 

2  000 


partially  as  illustrated 


(7) 

(8) 

(9) 

(10) 

(11) 

4   4  983  649 

9 

21  524 

34  253 

26     837  463 

84 

13  065 

25  321 

342 

64  28'J 

356 

43  753 

12  579 

5  463 

7  430   8  974 

10  476 

40  055 

79  834 

842 

765 

44  342 

54  204 

378  426 

97 

98 

13  526 

13  652 

5  897  634 

8 

6 

26  437 

31  148 

(12) 

(13) 

(14) 

' 

(15) 

(16) 

22  736 

13  125 

$  987.65 

S  847.56 

S  369.25 

16  853 

24  143 

683.75 

728.39 

378.74 

40  632 

13  560 

482.96 

548.64 

964.76 

12  345 

30  234 

053.87 

675.39 

658.38 

43  210 

45  746 

846.75 

935.74 

725.47 

25  607 

25  612 

839.64 

492.86 

696.86 

34  051 

14  200 

968.57 

786.98 

787.95 

15  779 

17  488 

248.35 

563.76 

876.54 
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(17) 
;  426.37 
946.85 
382.75 
679.68 
538.47 
572.66 
896.47 
456.83 
746.59 
538.62 
576.48 
839.98 


(18) 
I  764.85 
386.29 
857.46 
469.37 
943.75 
635.86 
468.57 
539.86 
467.23 
583.96 
745.87 
693.96 


(19) 
I  937.89 
586.27 
947.83 
462.38 
838.47 
673.54 
769.28 
849.96 
485.38 
968.73 
294.68 
899.88 


(M) 
t  649.58 
963.85 
268.47 
854.99 
246.78 
839.64 
468.57 
972.53 
394.89 
678.56 
6P5.93 
854.76 


Add  vertically  and  horizontally.     Prove  the  work  by 
adding  the  vertical  and  horizontal  results. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


A 

$169.60$ 
75.80 

314.20 

172.10 
96.43 
19.96 

181.34 
48.60 

113.65 
94.75 

178.30 
93.75 

196.13 

205.60 


B 

12.60 
3.50 
1.95 
7.20 
1.85 
1.40 
1.75 
2.25 
4.60 

11.75 
2.93 
3.74 
lo9 

4.75 


c 

D 

E 

$2.20 

$  .40 

$    6.10 

1.75 

.25 

7.20 

1.50 

.70 

3.20 

2.00 

.18 

96.22 

2.50 

.11 

18.37 

1.82 

.27 

173.26 

14.00 

1.16 

126.42 

1.93 

.96 

.38 

7.25 

2.10 

1.52 

4.60 

.34 

836.26 

11.75 

.17 

32.06 

1.92 

2.05 

8.16 

2.41 

1.21 

3.29 

19.65 

.38 

306.92 

148.76 
66.96 

302.03 

156.05 
88.23 
14.07 

159.10 
41.44 
96.93 
75.21 

157.98 
73.51 

185.05 

174.66 
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1.  To  3G  342  622  add  22  222  222  5  times  successively. 


2. 

"  45  793  868 

33  333  333  " 

3. 

"  72  567  392 

44  444  444  " 

4. 

"  78  310  631 

55  555  555  " 

5. 

"  32  423  690 

66  666  666  " 

6. 

"  31  296  396 

77  777  777  " 

7. 

"  41  679  627 

88  888  888  " 

8. 

"  56  389  458 

99  999  999  " 

9. 

"  39  470  269 

12  345  678  " 

10. 

"  32  561  370 

90  843  639  " 

Many  similar  exercises  may  be  afforded  by  thus  adding  any 
number  five  times  successively  to  a  {jiven  number.  The  work 
should  be  done  in  one  minute.  Keep  on  drilling  till  you  can 
add  with  accuracy  and  facility. 

54.  The  two-colttmn  method. — The  method  consists 
in  acidint?  first  the  tens  and  then  the  units  of  each  new 
number. 


Example. — 54 
36 
43 
58 
67 

258 


Explanation. — Beginning  at  the  bot- 
tom of  the  column,  67  and  .50  make  117 
and  8  make  125,  and  thinking  the  remaining 
results  without  naming  each  process,  165, 
168,  198,  204,  254,  258. 


Add  the  following  naming  only  the  results: 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

64 

94 

87 

98 

64 

$  .38 

$   .59 

$  .67 

$  .83 

$  .92 

85 

83 

69 

75 

85 

.58 

.98 

.85 

.58 

.76 

93 

78 

.54 

86 

99 

.92 

.37 

.69 

.67 

.39 

78 

69 

83 

45 

88 

.67 

.54 

.57 

.99 

.85 

69 

38 

95 

93 

76 

.85 

.86 

.48 

.84 

.47 

35 

54 

89 

25 

89 

.49 

.75 

.28 

.58 

.62 

Checking  the  Work. 

55.  The  a  coountant's  proof. — The  best  method  of 
checking  addition  is  to  add  the  columns  in  the  reverse 
order;  many  accountants  use  the  following  method: 


WRITTEN   ADDITION 


33 


Operation. 
1864  =  19  =  10=11 
1953  =  18=        9 
1764  =  18=        9 
1025=  8 

3789=27=        9 


36  =  9,    the  final   unitate   of  the 
addends. 

10395  =  18  =  9,  the  final  unitate  of  the  sum 
figures  is  10.  and  tht  sum^of  these°ifl  ""'''  '^'  '""^  °^  *^^^«  ^^^ 
line  a^ds  to  8.  and  thr/ftf  adds  to  27   anW+o^-J'^^T^""'-*'' 

3+6  i?rthe"i*aYuXt^'  ^"  *'^^«  "°^*^*-'  -^"^^^  -  36.  and 
8  +  ;  Jo'The^liJVnSl't?  "  *^«  ^"^--    1+0+3+9+5  =  18; 

caSiTout  S  ni:'^"^  '^  ^  modification  of  the  plan  called 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


A 

34  568 
72  487 
95  438 
64  876 
45  987 
98  321 
87  643 
97  987 
34  786 
49  876 
24  689 
39  872 
97  246 
72  489 
93  247 
59  876 
72  489 
72  979 


B 

93  876 
47  876 
83  297 
45  872 
76  978 
32  589 
13  489 
87  943 
76  897 

37  6-13 
28  971 
59  761 
97  246 

38  972 
89  726 
97  642 
57  921 
38  761 


C 

69  784 
72  864 
14  897 
32  571 
89  724 
89  724 
97  247 
83  971 
72  481 
92  482 
76  893 
64  762 
59  769 
43  872 
74  672 
94  897 
58  932 
72  468 


D 

38  976 
72  487 

92  764 
12  476 

53  897 
69  748 
48  724 

93  697 

54  328 
97  648 
63  872 
59  763 
97  687 
53  792 
47  867 
83  897 
46  876 
93  872 


£ 

94  768 
48  694 
38  972 
66  666 
89  764 
92  787 
77  777 
43  938 
55  555 
48  743 
33  333 

98  697 
88  888 
46  479 

99  999 
72  687 
22  222 
48  769 


34  FUNDAMENTAL  OPKRATION8 

The  prcM-eding  Uble  can  form  60  drills.     Cover  the  useless 
addends  with  chps  of  paper. 

Add  the  columns: 
1.    A,  B,  C,  D,  E,  verticMlly  from  1  to    7, inclusive. 


2. 

3. 

4. 

5. 

6, 

7, 

8> 

9. 

10, 

11, 

12> 


it 


(( 
(( 


(( 
(( 

u 
u 
u 
n 
(t 
t( 


(( 

(I 

u 

11 


<( 
<c 

(( 


(( 
(< 

tl 
II 
II 
II 
II 
II 
II 
II 
II 


2 

3 
4 
5 
6 

t 

8 
2 
3 
4 
1 


10 
12 
13 
14 
15 
10 
IH 
16 
17 
18 
18 


(I 
(( 

i( 
i> 
II 
II 
II 
i< 
II 
i< 
<< 


Questions  on  Theory. 

1.  What  is  an  operation  in  arithmetic?  (39). 

2.  Name  the  fundamental  operations.   (40). 

3.  What  is  the  proof  of  an  operation?  (41). 

4.  What  is  aa  addition?  (42). 

5.  What  are  addends?  What  is  the  sum  ?  (43). 

6.  What  is  the  sign  of  addition?  How  is  it  called  .   Where 
is  it  placed?  (45). 

7.  Must  the  addends  be  of  the  same  kind.'  (44). 

8.  The  sum  represents  units  of  what  kind  ?  (44). 

9.  When  is  it  advisable  to  analyze  numbers  before  addmg 

them?  (46). 

10.  Whatismeantbyrowndinsranumberf  (47). 

11    What  are  the  three  principles  of  analysis  relating  to 

addition?  (48). 

12.  Recite  the  rule  for  adding.  (50). 

13.  In  how  many  ways  can  you  prove  your  addition  ?  (51, 55) 

14.  In  adding  dollars  and  cents,  how  are  the  numbers  laid 

out?  (52,    11).  .  ,  o   /CO    l\T\ 

15.  Must  the  carrying  number  be  written  down?  (52,  IV). 

16.  What  is  meant  by  grouping  numbers?  (53). 

17.  Explain  the  two-column  method.    (54). 
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Written  Problems. 

1.  Add  three  hundred  and  ninety-seven,  four  hundred  and 
eighteen  thousand  and  seven,  one  million  thirty-six  thousand 
and  four,  twenty-eight  thousand  and  fifteen,  and  forty-seven. 

2.  Express  by  the  Arabic  notation  and  add:  XCVII^-MM-^ 
DXLIII-I-CMXXXVIII-I-XIX. 

3.  The  distance  from  Montreal  to  Smith's  Falls,  by  the 
Canadian  Pacific  R.  R.,  is  129  miles;  from  Smith's  Falls  to 
Toronto,  209  miles;  from  Toronto  to  Detroit,  231  miles.  Find  the 
distance  from  Montreal  to  Detroit. 

4.  A  man  leaves  Montreal  to  settle  at  Bell  River,  Abitibi. 
From  Montreal  to  Cochrane  he  travels  600  miles;  from  Cochrane 
to  La  Reine,  80;  from  La  Reine  to  Privat,  48;  from  Privat  to 
Amoj,  37;  from  Amos  to  Bell  River,  40.  Find  the  total  distance. 

5.  By  the  Intercolonial  R.  R.,  it  is  162  miles  from  Montreal 
to  Levis;  115  miles  from  Levis  to  Rivi6re-du-Loup;  188  miles 
from  Riviere-du-Loup  to  Campbellton;  185  miles  from  Camp- 
bellton  to  Moncton;  186  miles  from  Moncton  to  Halifax.  It  is 
how  many  miles  from  Montreal  to  Halifax? 

6.  From  Montreal  to  Ottawa,  by  the  C.P.R.,  it  is  111  miles; 
from  Ottawa  to  Port  Arthur,  877  miles;  from  Port  Arthur  to 
Winnipeg,  424  miles;  from  Winnipeg  to  Vancouver,  1  473  miles. 
How  far  is  it  from  Montreal  to  Vancouver  ? 

7.  In  1666,  there  were  625  white  persons  in  the  district  of 
Montreal;  455  in  that  of  Three  Rivers;  2  135  in  that  of  Quebec; 
moreover  there  were  1  200  men  of  the  King's  troops.  Find  the 
white  population  of  New  France  in  1666. 

8.  After  the  Capitulation  of  Montreal  in  1760,  the  English 
transported  to  France  the  following  regiments  of  French  regulars: 
Berri,  772  men;  La  Reine,  417;  La  Sarre,  276;  Royal-Roussillon, 
329;  Languedoc,  382;  Guyenne,  297;  B6am,  408;  and  1  013 
Marines.    How  many  men  were  there  in  all  ? 

9.  To  withstand  Montgomery's  attack,  in  1775,  Quebec  had 
63  officers,  186  recruits,  176  Royal  Riflers,  352  sailors,  and  685 

[militiamen.    Quebec  had  how  many  defenders? 
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10  In  1775,  to  hold  out  against  the  Americans,  the  Canadian 
for'-ps  at  St.  Johns  stood  as  follows:  7th  Regiment,  228;  26th 
RcK.nient,  189;  McLean's  Corps,  37;  sailors  19;  carpenters, 
22;  volunteers,  78;  and  38  men  of  the  Royal  Artillery.  How 
many  men  were  there  in  all  to  defend  St.  Johns? 

11  According  to  the  census  of  1911,  the  rural  population  of 
Canada  amounted  to  3  924  394,  and  the  urban  population,  to 
3  280  444.     Required  the  total  population  of  Canada  in  1911. 

12  In  a  recent  year  the  greatest  wheat  yielders  stood  as  fol- 
lows-' Russia,  962  587  000  bu.;  the  United  States,  763  380  (WO 
bu.i  India,  358  388  000  bu.;  France,  321  571  000  bu.;  Canada, 
231717  000  bu.     Required  the  total. 

13  The  Shawinigan  Falls  can  develop  237  000  horse  power; 
the  Mo-.tmorency  Falls,  10  000  H.  P.;  the  Grand'M^re  Falls 
57  000  H   P  •  The  Ouiatchuan  Falls,  18  000  H.  P.;  the  falls  of 
ihe  Chicoutimi  River,  23  000  H.  P.;  the  falls  of  Aux  Outardes 
River,  59  000  H.  P.     Find  the  total  horse  power  of  these  falls. 

14  The  buildings  erected  in  Montreal  were  worth  $5  062  226 
in  1908;  S7  783  621  in  1909,  and  $15  815  859  in  1910.  Find  the 
total  value. 

15  In  1910,  Canada  received  208  794  immigrants;  in  1911, 
311084;  in  1912,  354  237;  in  1913,  402  432;  in  1914,  384  878. 
How  many  immigrants  ^vere  receiveJ  in  five  years? 

16.  In  1913,  Canada's  exports  of  forest  produce  were  thus 
distributed:  $10  103  469  to  the  United  Kingdom;  $29  951  880 
to  the  United  States;  $3  199  711  to  other  countries.  Find  the 
sum. 

17.  Find  the  total  railway  mileage  of  the  world  in  1912  with 
the  foUowing  statistics:  America,  327  070  miles;  Europe,  207  432 
miles;  Asia,  63  320  miles;  Africa,  22  892  miles;  the  other  parts 
of  the  world,  19  2G7  miles. 

18.  Tn  1911,  there  were  1  605  339  French-soeaking  people 
in  Quebec;  202  442  in  Ontario;  163  474  in  thp  Maritime  Prov- 
inces, and  83  635  in  the  Western  Provinces.  Find  the  total 
French-speaking  population  in  Canada. 
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19.  In  191 1,  the  population  of  Ontario  was  2  523  274-  of  Oup- 
Z'.^^''M'  .f  «-^«^«hewan,  4924.32;  of  Nova  ScS^ 
492  3.38;  of  Manitoba,  455  614;  of  British  Columbia,  392480- 
of  Al}.erta;  374  663r  of  New  Brunswick,  351889;  of  Wnce 
Ldward  Island  93  728;  of  the  Northwest  Territories,  18  481 
and  of  Yukon,  8  512.     Required  the  total  population  of  Canada.' 

20.  The  area  of  Prince  Edward  Island  is  2  184  sq.  mi.;  of 
Nova  Scotia,  21  428  sq.  mi.;  of  New  Brunswick,  27  9S5  sq 
mi.;  of  Quebec,  706  834  sq.  mi.;  of  Ontario,  407  262  sq   mi    of 
Manitoba,  251  832  sq,  mi.;  of  Saskatchewak,  251  70^^sq    nii^ 
of  Alberta,  255  285  sq.  mi.;  of  British  Columbia,  355  855  sq.' 

1  242  224  sq.  mi.    Find  the  total  area  of  Canada. 

21.  A  farmer  has  sheep  in  three  pastures;  in  the  first  ir)7 
sheep;  in  the  second  48  more  than  in  the  first;  in  the  third  -ts 
maiiy^as  in  ihe  two  others  together.     How  many  sheep  has  he 

22.  Find  the  number  of  muscles  in  the  human  body,  if  the 
tnilTo*'"'  ^I'v.*''^  "J^^T  ""'^''  ^^  ^^'•^  than  the  head;  the 

ind  L  "'"^  r  *^'".*^^  ^^'^  ^"^  **^^  "PI^^-'-  '•'"^^^  together; 
and  the  lower  limbs,  6  mere  than  the  upper  limbs. 

nn??;  tu^'^'ri 'r ''  ''''  ^''^'*'  °^  ^'-''''^  «'""ff  a  r«^d,  each  12  feet 
ap.xrt  the  first  bemg  450  feet  from  the  p-t.  How  far  will  he 
travel  for  each  load,  out  and  in  ?    How  far  in  all  ? 

in  1 .  83  ?     (Add  vertically  and  horizontally) . 


Resekvations.    C'hikfs. 


Caughnawaga 

Lake  of  the  Two 
Mountains. .    . 

Saint  Regis ....         23 

i^a:nt  Francois 9 

lorette .^ 

Oswogatchie § 

iCarlotonldlo.  0 


37 


Mes- 

8ENGERS. 

8 

24 
9 
2 
0 
2 
3    » 


War- 
riors. 
1.39 

169 
100 
103 

28 

26 
184 
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Married  Married    p^yg 
Districts.        ^^^       women. 


25.  Find  the  population  of  the  Province  of  Quebec  in  17,84. 

Serv- 
ants. 

Montreal 10140       9  727       15  994 

Three  Rivers     2  080       2  247         3  786 
Quebec 7  911       7  380       14153 

Add  vertically  and  horizontally. 


Girls. 

14  612 

3603 

14  985 


5  161 

902 

2126 


SUBTRACTION 

Problkm.— Eveline  had  eight  apples;  she  gave  away 

three;  how  many  has  she  left.' 
After  giving  one  away,  she  had 
seven  left;  after  giving  another 
away,  she  had  six  left;  and  then 
after  giving  another  away,  she 
had  five  left.  This  operation  is  a 
subtraction. 

56.  Subtraction  is  the  operation  of  taking  one 
number  from  another  of  the  same  kind. 

57.  The  result  of  a  subtraction  is  called  the  remainder 
or  difference. 

58.  The  greater  rumber  is  called  the  min\m\d;  and  the 
lesser  number,  the  subtrahend. 

59.  The  sign  of  subtraction  is  — ,  and  is  read  minus. 
It  denotes  that  the  number  after  the  sign  is  to  be  sub- 
tracted from  the  one  before  it. 

Thus,  18—7  =  11  IB  read:  18  minus  7  equals  11. 

60.  When  a  parenthesis  (  )  is  used,  begin  by  perform- 
ing the  operation  indicated  w-ithin  the  parenthesis. 

Thus,  18— (5+7);  5  plus  7  =  12,  and  18  minus  12=6. 
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MENTAL  SUBTRACTION. 
Oral  Exercises. 

1.  Count  backwards  by  2'«  beginning  with  100;  99. 

2.  Count  backwards  by  3'8  beginning  with  100;  99;  98. 

3.  Count  backwards  by  4's  beginning  with  100;  99;  98;  97. 

4.  Count  backwar 's  by  6's  beginning  with  100;  99;  98;  97 
96. 

5.  Count  backwards  by  6's  beginning  with  100;  99;  98;  97 
96;  95. 

6.  Count  backwards  by  7*8  beginning  with  100;  99;  98;  97 
96;  95;  94. 

7.  Count  backwards  bv  8's  beginning  with  100;  99;  98;  97 
96;  95;  94;  93. 

8.  Count  backwards  by  9's  beginning  with  100;  99;  98;  97 
96;  95;  94;  93;  92. 

Find  the  missing  term : 

(1)    (2)     (3)      (4)     (5)     (6)     (7)     (8)      (9)     (10) 
72866857        19 


20     14      30       13       18      28      19       11       16      11 

(11)  (12)   (13)    (14)    (15)    (16)    (17)    (18)    (19)    (20) 
16    15      12       14      32      12       17       15      39      18 


20    18      19       24      38     100      30      35      49      30 

Give  the  di£ference:i  at  sight : 

1.3-2-?  6.12—7-^?  11.11—9-.?  16. 10-4- ? 
2.4— 1-?  7.  9—4-?  12.  7—4-?  17.  19— 3-? 
3.6-4-?  8.  9—8-?  13.  9—5-?  18. 17— 9-? 
4.7-3-?  9,  U— 4«?  14. 17— 8-?  19.  11-3- ? 
1. 8-4-?  10.    e— 7-?    15.12—6-?   20,12-9-? 
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Fiiicl  the  value  of: 

i*  ?g-Jt^+?-2-7+5 -8+3+5-9. 
i'  «f~I±2  +  J-8-4+7+8-6-2+9. 
6.  88— 8+6—5— 6— 9+6+6— 9+2— () 
i'  oI~I''"5-^+4+6-8-i-  3-9+3+4. 
5.  35-9+7-4  +  5-8+7+7-9-2-8. 

(1)  (2)  (3)  (4) 
92  92  77  96 
49    38      29       79 


5)  6)  (7)  (8)  (9)  (10) 
9o  127  235  346  354  633 
39      98_     198     299     297     597 


rxtrrwX"^-'"^^  ^"  *^^'«  -  P^^^  24  may  supply  „„.,. 
tion.  ^'^'^^'^P*®*  °^  Analysis  relating  to  Subtrac- 

..'^.'.  \  'and  ''''*  ^''*'''"'''  ^  '"''"^  *""  ^'"^  *^^  rf(.^erence  beiweeu 

Oral  Problems. 

Fourth  principle  op  analysis. 

1.  Emma  hag  25  roses;  Eva  has  20.  Find  the  difference. 

4.  Louis  Hippolyte  Lafontaine  — '-  -    '    — —      - 


in  1864.    At 


what 


age  did  he  die? 


olJ 


f WSt^P  ?m!*  T'^,'  '^o*^  ^^  1799J  he  diod  in 


was  he  at  his  death  ? 


died 
1H«5.    How 
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Fifth  principle  op  analtsis. 

3.  Edmund  hjd  74  marbles;  he  lo.t  20;  how  man,  hw  he  fe«  ? 

heth,?7.  ISj,td~^  if  .wTHt't ''t'"  °°'^''-' 
H    F™n»«i;„«  tl    ^^^o         ^'  ^''"'  "^"i'  ^^^'^  remained  ? 

from  fcSt"SXTi1.t  l^'SSiT'  ^''  """'«  *°d  12  oent« 
u.  ucr  ttuai,.  u  Bne  spent  1«  cents,  Aoto  many  cents  remained  ? 

Sixth  principle  of  analysis. 

mal.V'hrCom?  ''"*'  '"*  '*""  ^^-  ^^  »»"  16  cents;  how 

2.  Harold's  book  contains  92  pictures*  RnhArfo  k-.-,i 
•am.   8  fc..  Required  the  number^ pSrS'^ffu'be^^Ck" 

J;|?&l|,e'«E  5:rwS„^C!r.&jo 

,««^r^Tt.r^ne?,?o^mTh\''^-'LW'"' 

<Aan  a  small  one.  "lui-u  a  great  number  la  more 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


20  is  how 

30  is  how 

60  is  how 

80  is  how 

105  is  how 

120  is  how 

140  is  how 

180  is  how 

200  is  how 

1000  is  how 


much  less  than 
much  less  than 
much  tess  than 
much  less  than 
much  less  than  x*v  i 
much  more  than  100? 
m  ioh  more  than  125  ? 
r  aoh  more  than  160? 
^  iuoh  more  than  175  ? 
much  more  than  200  ? 


25?  (difference). 

45? 

70? 
105? 
120? 


Bt^d°S«S^°;f ;C^7;  ^"  "^«"'  "-  --«--  «ndei.. 

be7oS-e.^^y  tnSSS  «?h J VTl^V^  *'"  ^^*  1>"P" 
j^l.  in  had  $2  mow,  I  Aould  h4v«  «5{  how  moh  money 

I  wi^^Si"*'^  •>'»''*  ^^«  tlSj  how  much  hava  If 
>.  K  I  had  $10  more,  I  should  hav.  Ill;  how  muah  hav.  If 
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4.  If  I  were  10  years  older,  I  should  be  22  years  old   Find 
my  age.  '  .  *  "lu 

5.  If  Alice  were  2  years  older,  she  would  be  as  old  as  Etta 
who  IS  11  years  old;  how  old  is  Alice? 

have  P?^*  ™*  ^  **°*''  *°**  ^  "*^^  ^"^®  ^^"  ^**^  ™*°y  *^°*» 

7.  A  workman  spent  16  at  the  saloon:  if  he  had  spent  $3  more 
how  much  would  he  have  spent  ?  If  he  had  spent  $3  less  ? 

have  I 'y  ^  *'*°  •^^  ™*"*'  ^  "*»<*"^<*  ^ve  «59.     How  much  money 

A*  9J\®  Z"  J  ^.SRP,'®*  *^^  ^  «^*"  ^*ve  12.     How  many  have  1 7 
have  /n  •****  •^^  *®™'  ^  8^°"ld  ^ave  «0.  How  many  dolUrs 

WRITTEN  SUBTRACTION. 
63.  From  8  740  take  3  904. 
Opehation.  Analtsis. 

8  740        =8  thousands+7  hundreds+4  tens+O  units. 

3  904        =3  thousands+9  hundreds+O  tens-|-4  units. 

4  836        =4  thousands+8  hundreds4-3  tens+6  units. 

Explanation.— 1"  Place  the  subtrahend  under  the  minuend 
80  that  units  of  the  same  order  shall  fall  in  the  same  column 

2  As  you  cannot  take  4  units  from  0  units,  borrow  1  ten 
from  4  tens;  this  makes  10  units.  Take  4  units  from  10  units. 
This  leaves  6  umts. 

3'  Three  tens  remain  in  the  minuend.  Takine  0  tens  from  3 
tens  leaves  3  tens.  ^^      ^^ 

4'  You  cannot  take  9  hundreds  from  7  hundreds.  Borrow  1 
thousand  from  8  thousands;  this  with  the  7  hundreds  makes 
h    Sd  ^*^°"«f  ®  hundreds  from  17  hundreds  leaves  8 

6"  Seven  thousands  remain  in  the  minuend.  Taking  3  from 
7  leaves  4  thousands.  ^^ 

64,  Rule.— i*  Write  the  subtrahend  under  the  minuend 
so  thai  units  of  the  same  order  shall  stand  in  the  same  vertical 
line; 

«"  Begin  at  units,  arA  subtract  each  term  of  the  subtra- 
hmd  from,  the  correeponding  term  of  the  minuend,  writing 
the  remainder  beneath; 

5"  If  any  term  of  the  subtrahend  is  greater  than  the  cor- 
responding term  of  the  minuend,  add  10  to  the  latter  and  then 
iubtract;  then  srOtiraet  1  from  the  next  term  of  the  minuend 
and  procted  as  b^ors, 


¥ 
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65.  Proof  of  subtraction. — Add  the  difference  to  the 
subtrahend,  and  if  the  work  is  correct  the  sum  will  equal 
the  minuend. 

66.  Principles.— I.  The  difference  of  two  numbers 
added  to  the  lesser,  gives  the  greater;  and  subtracted 
from  the  greater,  gives  the  lesser. 

II.  Like  units  alone  can  be  taken  from  each  other. 

III.  The  difference  is  the  same  if  both  numbers  be 
equally  increased  or  decreased. 

IV.  The  difference  is  a  number  similar  to  the  minuend 
and  subtrahend. 

Written  Exercises. 

1.  From  867  495  312  take  22  222  222  f  ve  times  successivplv. 

3.3  333  33.3  "        "  " 

44  444  444  " 

66  666  666  " 

77  777  777  " 

88  888  888  " 

99  999  999  " 

23  864  795  " 

38  924  765  "        "  " 

Similar  exercises  may  be  formed  by  thus  subtracting  a  lesser 
number  from  a  greeter  one  a  given  number  of  times. 

67.  Addition  and  Subtraction. — When  several  num- 
bers are  to  be  subtracted  from  a  given  number,  it  is  pref- 
erable to  do  so  at  a  single  operation: 

From  5  243  take  624,  778  and  893. 


2. 

i< 

934  817  526 

3. 

II 

945  128  379 

4. 

i< 

987  135  642 

5. 

(1 

927  683  514 

6. 

« 

993  872  645 

7. 

« 

983  764  152 

8. 

<( 

951  472  863 

9. 

II 

848  369  786 

10. 

II 

965  417  328 

Operation. 
5  243 


624 
778 
893 

2  948 


Explanation. 

3 +8 -+-4=' 15,  and  since  8  more  will  make  23, 
we  write  8  for  the  first  term  of  the  remainder. 

2+9+7+2  =  20,  and  since  4  more  makes  24, 
we  write  4  in  the  remainder. 

2+8+7+6=23,  and  since  9  more  makes  32, 
we  write  9  in  the  remainder. 

3  and  2  more  makes  5,  so  we  writ*  2  in  the 
remainder. 

NoTB.^Observe  the  same  rule  in  carrying  as 
in  addition. 
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1.  From  4  332  take  346,  876,  896. 

2.  "      9  636    "      236,399,677. 

3.  "      8  342    "      249,927,639. 

4.  "      6  339    "      942,837,934. 

5.  "      3  634    "      336,836,922. 


Find  the  balances  of  the  following  accounts. 
XoTE.-The  business  man  says  balance  instead  of  remainder. 

(1) 

Hr.      Merchandise.      Cr. 


$  926.50 
536.24 
543.27 
1000.00 
100.00 
152.31 
200.00 
250.00 


51  536.24 
850.70 
926.50 

1  143.27 

2  152.31 


(3) 
Dr.       S.  A.  Hart. 


Cr. 


$4  632.40 
19.64 
1  275.38 
932.14 
1  762.41 
3  827.50 
5  963.14 


%    892.40 

436.51 

1  475.73 

1  162.41 

523.42 

1  574.51 

1  963.75 

2  012.31 


(2) 

Hr.           Cash.           Cr 

$     1.25 

$23.40 

.75 

14.10 

15.40 

5..50 

117.25 

2.11 

81.32 

11.18 

12.21 

5.36 

175.50 

(4) 

Dr.        A.  Bates.        Cr. 

$3  562.75 

%    164.25 

137.40 

110.29 

1  141.38 

58.37 

964.25 

1  073.26 

59.61 

^6.38 

1  263.75 

840.50 

1964.76 

95.24 

2  075.38 

382.40 

941.37 

3  426.60 

i 

827.41 
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(5) 

(6) 

Dr.       W.  Dumin.       Cr. 

Dr.         J.  Daly.         Cr. 

$  637.20 

$  832.50 

$  413.60 

S  943.70 

110.72 

58.75 

217.71 

2  974.58 

340.21 

101.74 

611.30 

G  276.81 

17.50 

327.41 

1  263.73 

3  963.63 

1  240.00 

110.10 

814.60 

4  764.12 

930.1(5 

73.41 

1511.26 

6  372.90 

1  145.73 

568.20 

5  963.40 

6  251.01 

68.  Making  change. — Austrian  Method. 

You  po  to  the  grocer's  and  buy  for  $1 .38  worth  of  goo<ls, 
and  you  tender  in  payment  a  two-dollar  bill.  How  much 
change  shall   you   receive? 

The  dork  will  retiim  to  you  2  penni.s.  a  h'n-<'ont  pifro,  and 
a  half-dollar,  saying  as  ho  does  so,  "$1.^8,  40,  50,  $2,  thank  you!" 

Note.— This  method  is  used  by  many  in  ordinary  subtrac- 
tion. It  IS  practical,  since  conducive  to  both  rapidity  and  accuracy. 

What  change  should  be  given  in  the  following  ca.ses  ? 


a)  For  a  $2  bill. 


1. 
2. 
3. 
4. 

5. 


$1.66. 
1.27. 

.87. 

.58. 

1.33. 


6. 
7. 
8. 
9. 
10. 


$1.17. 

.96. 

.88. 
1.49. 
1.68. 


h)  For  a  $5  bill. 


11. 
12. 
13. 
14. 
15. 


$1.72. 
2.49. 
1.27. 
2.67. 
3.70. 


16. 
17. 
18. 
19. 
20. 


$4.82. 
2.54. 
3.43. 
1.40. 
2.32. 


69.  Checking  the  wokk.— The  method  of  checking 
given  on  page  33  may  be  employed  here  as  well  by  simply 
subtracting  the  unitate  of  the  subtrahend  from  the  unitate 
of  the  minuend.  The  final  unitate  must  be  the  same. 

864  5.35  =  31=41.     ,     ,   ,.     ,      ., 
254  892  =  30=3/^~'*=  ^'  ""^^  unitate. 


609  643  =  28  =  10  =  1,  final  unitate. 
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FUNDAMENTAL  OPERATIONS 


Questions  on  Theory. 

1.  What  is  subtraction  ?  (56). 

2.  What  is  the  remainder,  or  difference  ?   (57). 

3.  What  is  the  minuend?  the  subtrahend?  (58). 

4.  What  is  the  sign  of  subtraction  ?  What  does  it  denote  ? (.TO). 

5.  How  is  a  parenthesis  dealt  with?  (60). 

6.  May  the  round  number  method  be  used  in  subtraction  ? 
(61). 

«      ?••  ^^of™  *^®  ^^^'^  principles  of  analysis  relating  to  sub- 
traction? (62). 

8.  Recite  the  rule  for  subtracting.  (64). 

Hrr..^  ^i!"^  **•?  ^T  a'*!^".  an<*  "o  other  number,  to  the  minuend 
flgure,  when  it  is  less  than  the  corresponding  subtrahend  figure? 

10.  In  how  many  ways  can  you  prove  subtraction  ?  (65,  69). 

11.  Is  the  difference  changed  if  the  minuend  and  subtrahend 
are  equally  mcreased  or  decreased?   (66). 

12.  How  do  you  make  change?  (68). 


Written  Problems. 


(        I 


1.  Express  by  the  Arabic  notation  and  subtract  CXVII 
from  CDIX. 

2.  The  area  of  Lake  Winnipegosis  is  2  086  sq.  mi. ;  the  area  of 
Lake  Manitoba  is  1  900  sq.  mi.  What  is  the  difference  in  their 
areas  ? 

3.  Eiffel  Tower,  at  Paris,  is  984  feet  high;  Washington's 
obelisk  is  554  feet  high.    Find  the  difference  in  height. 

4.  Queen  Victoria  died  in  1901,  after  having  reigned  64  years. 
In  what  year  did  she  ascend  the  throne  ? 

5.  The  distance  from  Havre  to  Halifax  is  2  705  miles;  the 
distance  from  Havre  to  Montreal  is  3  (Ml  miles,  mi&t  is  the 
difference  ? 


WRITTEN  SUBTRACTION 
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6.  What  number  taken  from  66  831  will  leave  39  663  ? 

7  In  1914,  the  world's  Mercantile  Navy  aggregated  24  444 
vesaeis;  of  thia  number  10  123  belonged  to  Great  Britain.  How 
many  did  the  other  countries  of  the  world  possess? 

8  The  altitude  of  Mount  Everest,  in  Asia,  is  29  002  feet; 
Mount  Logan,  Canada's  highest  peak,  is  19  519  feet.  Mount 
Logan  is  how  many  feet  less  high  than  Mount  Everest? 

9.  The  area  of  New  Brunswick  is  27  986  sq.  mi.;  the  area  of 
Nova'  Scotia  is  21  428  sq.  mi.  New  Brunswick  is  how  many 
miles  larger  than  Nova  Scotia? 

10.  In  1912,  Canada's  railway  mileage  was  24  725;  in  1914, 
it  was  30  795.    Required  the  increase. 

11  In  1908,  Manitoba,  Alberta  and  Saskatchewan  cultivated 
11  6&4  943  acres  of  land;  in  1913,  they  cultivated  18  963  200. 
Find  the  increase. 

12.  The  Columbia  River  is  1  150  miles  long;  it  flows  465  miles 
in  British  Columbia  and  then  runs  into  the  United  States.  How 
long  is  the  American  course  oi  that  river  ? 

13.  The  votes  registered  at  an  election  numbered  5  473.  If 
the  losing  candidate  got  1  423  votes,  what  was  the  majonty  of 
the  winning  candidate  ? 

14.  At  the  battle  of  the  Monongahela,  Braddock's  army  was 
2  200  strong,  while  Beaujeu  commanded  146  regulars,  72  Ma- 
rines and  637  Indians.  How  many  more  men  had  Braddock 
than  Beaujeu? 

15.  At  the  battle  of  Carillon,  Abercromby  had  6  367  regulars 
and  9  034  volunteers ;  Montcalm  had  only  3  506  men.  Montcalm 
had  how  many  men  loss  than  Abercromby? 

16.  At  Carillon,  in  1758,  Abercromby  had  1  944  men  killed 
or  wounded,  and  Montcalm  1  592  leas.    Find  the  latter  number. 

17.  Canada  was  a  French  colony  from  1608  till  1760.  During 
how  many  years? 

18.  The  population  of  the  Province  of  Quebec,  in  1861,  wa« 
867  8G5;  In  1911,  it  was  2  003  232.  Find  the  increase  in  half 
a  cuntury. 


*0  FUNDAMENTAL  OPERATIONS 

folW  str^rf  i'  P^r°^°.°  ^  death  bequeathed  $49  785  as 
SeDtemhpr  Deposito.    Withdhawals. 

S~::;:-: :sr?    V"" 

»T         .        $55.63  $10.12 

December ^^^  ! 

„„    ,  *66.09  $45.48 

What  was  the  balance  on  hand  at  the  end  of  December  ^ 

how  many  miles  farther  from  u,  thanX  n!oon?  '""  " 

remamder.  How  much  did  each  girl  re^i\^  ?      '  ^^^^  ^  *^« 

andulaS'SstoC^'TJ''^'^  ^i'^i   ««  «°W  56  845  to  B. 
wmiisduiesstoC.    How  many  baa  he  left? 
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MULTIPLICATION 

Problem. — ^Agnes  had  three  peal's;  three  others  were 
given  to  her.  How  many  has  she  now  ?  I  set  the  pears  in 
groups,  add  them,  and  say:  "2  times  three  are  six".  I  see 

that  I  may  also  say:  "3 
times  two  are  six".  When 
I  act  thus,  withoiUadding, 
I  multiply. 

.  A  A  X  A       ^**  Multiplication 

iVT         fl/l  \\f\    is  an  operation  by  which 

(l.  %        C  '  Jk  .1  /  ll  A  one  number  is  repeated 

as  many  times  as  there 

are  units  in  another  number:  it  is  therefore  a  short  method 

of  adding  equal  numbers. 

To  multiply  8  by  4  means  to  take  8  four  times,  as  8+8+8+8, 
or  32.  If  I  remember  that  four  8*8  equal  32,  the  next  time  I 
shall  have  a  similar  case,  I  shall  not  need  to  add,  but  shall  say 
simply:  4  times  8  are  32. 

71.  The  number  to  be  multiplied  is  the  muUiplicanH; 
the  number  by  which  we  multiply  is  the  muUiplier. 

72.  The  result  obtained  by  multiplying  is  the 
product.  The  multiplicand  and  the  multiplier  are  called 
the  factors  of  the  product. 

73.  The  sign  of  multiplication  is  X,  and  is  read 
muUiplied  by,  when  the  multiplicand  precedes  it,  and 
limes,  when  the  multiplier  precedes  it. 

Thus,  8x4  it  read  8  multiplied  by  4,  when  8  ia  the  multi* 
plioantl,  but  it  in  read  8  timw  4,  when  8  is  the  multiplier. 


50 


The 

2X  2= 

2X  3  = 

2X  4  = 

2X  5  = 

2X  6  = 

2X  7  = 

2X  8  = 

2X  9  = 

2X10  = 

2X11  = 

2X12= 

2X13  = 

2X14  = 

2X15= 

2X16= 

2X17 

2X18 

2X19 

2X20 

2X21: 

2X22= 

2X23  = 

2X24= 

2X25= 

2X26= 

2X27 

2X28 

2X29 

2X30 

2X31, 

2X32. 

2X33. 

2X34. 

2X35. 

2X38 


FUNDAMENTAL  OPERATIONS 

MENTAL  MULTIPLICATION. 
Multiplication  Table. 

combmations  already  given  are  not  repeated 

=  4.  2X40=80.  3X29=87.  5x14=70 

3X30=  90. 

3X31=  93. 

3X32=  96. 

3X33=  99. 


=  6. 

=  8. 

=  10. 

=  12. 

=  14. 

=  16. 

=  18. 

=  20. 
22. 

24. 

26. 

28. 
=30. 
=32. 
=34. 
=36. 
=38. 
=40. 
=42. 
44. 
46. 
48. 
60. 
62. 
=64. 
■66. 
=68. 
■60. 
62. 
64. 
66. 
68. 
70. 


2X41=  82. 
2X42=  84. 
2X43=  86. 
2X44=  88. 
2X45=  90. 
2X46=  92. 
2X47=  94. 
2X48=  96. 
2X49=  98. 
2X50=100. 

3X  3=     9. 

3X  4=  12. 

3X  6=  15. 

3X  6=  18. 

3X  7=  21. 

3X  8=  24. 

3X  9=  27. 

3X10=  30. 

3X11=  33. 

3X12=  36. 
3X13=  39. 
3X14=  42. 
3X15-  45. 
3X16-  48. 
3X17-  61. 
3X18-  64. 
3X19-  67. 
3X20-  60. 
3X21-  63. 
3X22-  6G. 
3X23-  69. 
3X24-  72. 


t^il'li'        ®^26-  78. 
2x38-76.         3X27-  Pi 


4X  4=  16. 
4X  5=  20. 

4X  6=  24. 

4X  7=  28. 

4X  8=  32. 

4X  9=  36. 

4X10=  40. 

4X11=  44. 

4X12=  48. 

4X13=  62. 

4X14=  56. 

4X15=  60. 

4X16=  64. 

4X17=  68. 
4X18=  72. 
4X19-  76. 
4X20-  80. 
4X21-  84. 
4X22-  88. 
4X23-  92. 
4X24-  96. 
4X25-100. 

5X  6-  25. 
5X  6-  30. 
X  7-  85. 
6X  8-  40. 
fix  9-  46. 
5X10.  50, 


5x15=  75. 
5X16=  80. 
5X17=  85. 
5X18=  90. 
6X19=  95. 
6X20=100. 

6X  6=  36. 
6X  7=  42. 
6X  8=  48. 
6X  9=  64. 
6X10=  60. 
6X11=  66. 
6X12=  72. 
6X13=  78. 
6X14=  84. 
6X15=  90. 
6X16=  96. 

7X  7=  49. 
7X  8=  66. 
7X  9-  63. 
7X10-  70. 
7X11-  77. 
7X12-  84. 
7X13-  91. 
7X14-  08, 

8X  8-  61. 
8X  9-  72. 
8X10-  80. 
8X11-  8S. 
8X13-  m, 

OX  9-  SI. 


5X11*  65.        {)XlO«  00. 


Sx3..«:    t^^,    ,^^'|:s■   IM-.!! 


&X13-  65.       10X10- 


100, 
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Oral  Exercises. 

Note. — If  either  factor  contains  ciphers  at  the  right,  multiply 
regardless  of  the  ciphers,  and  annex  them  to  the  product. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

W. 

20. 

21. 

22.  1 

23. 

24. 

25.  1 

26. 

27. 

28. 

29.  2 

30. 

31.  1 

32. 

33.  1 


13X  3=? 

15X  6=? 

19X  2=? 

16X  6=? 

14X  5=? 

13X  6=? 

29X  2=  ? 

24X  3=? 

17X  4=? 

46X  2=? 

18X  4=? 

23X  3=? 

19X  5=? 

15X  5=? 

36X  2=? 

28X  3=? 

14X  6=  ? 

18X  6=? 

13^  7=? 

23X  4=? 
350X  2=  ? 
900X  4=? 

18X30=  ? 
260X  2=  ? 
700X  5=? 
160X30=  ? 
300X48=  ? 
130X60=? 
800X  3=? 
470X  2=  ? 
300X40=  ? 
380X20=  ? 
700X30=  ? 


34.  140X300=  ? 

35.  180X  40=  ? 

36.  120X  10=? 

37.  160X  50=? 

38.  500X  19=? 

39.  700X130=  ? 

40.  29X30=? 

41.  1314X    3=? 

42.  1912X    5=? 

43.  1  713X    4=  ? 

44.  2  648X    2=  ? 

45.  1815X    6=? 

46.  918X    3=? 

47.  514X     6=? 

48.  1918X    4=? 

49.  2  946X    2=? 

50.  1  525X    3=  ? 

51.  1327X    3=? 

52.  2  319X    4=? 

53.  1131X     3=? 

54.  1618X     5=? 

55.  2  114X     3=? 

56.  1729X     3=? 

57.  3  213X     3=? 

58.  1319X    6=? 

59.  4  728X  2=  ? 
60.16 140X  6=? 
61.  $1.90X  5=? 
62.$18.25X  3=? 
63.$16.40X  2=? 
64.$13.18X  4-? 
(5.$12.29X    3=? 

60.  $6.48X  2=  ? 
67.  I7.15X     5=? 


68.  $28.17X  3=? 

69.  I47.25X  2=  ? 

70.  $15.17X  5=? 

71.  $14.18X  4=  ? 

72.  f26.45X  2=  ? 

73.  $18.32X  3=? 

74.  $12.16X  6=  ? 

75.  $8.19X  6=? 

76.  $27.16X  3=? 

77.  $19.25X  2=? 

78.  $47.28X  2=? 

79.  $13.25X  3=? 

80.  $15.18X  5=  ? 

81.  504X19=? 

82.  1  700X40=  ? 

83.  SI  316X50=? 

84.  204X23=? 

85.  320X30=  ? 

86.  17  019X  3=? 

87.  141  517X  5=  ? 

88.  12018X  4=? 

89.  $190.29X  3=? 

90.  $240.46 X  2=  ? 

91.  S180.15X  5=  ? 

92.  305X16=? 

93.  $507.03X13=? 

94.  $306.04X14=  ? 

95.  $1825X30=? 
%.    $1315X60=? 

97.  $25  016X30=? 

98.  $140. 15  X  5=  ? 

99.  $1700X40=? 
100.      1  800X50=  ? 
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TONOAMENUI,  OPEKATIONS 


O.Min!^'""-  »'  ^"yh  rebtog  to  MulttpU- 

7.  Imu.«pIyb«a„,oI  wish  to   fi„d  the  p™(«*  „, 

wucA  a«  what  I  have.    ^  ^  '^^^  *«  ^"»d <twe«  as 

Oral  Problems. 

SkVIBNTH    PBINCIPI.E    OF    ANALYSIS. 

1.  What  is  the  product  of  5  by  4  ? 

<■  22  time,  4  „ak«  St '^^^^f  •*"  "  "■»  '«»'■«'? 
»•  A  man  earns  «5  a  day;  „hae  j,  ,^^  „,  «  h.     •        . 

numff  it  rffir''  '^''  "'"°'  ""'  """^  »'  «■«  object  «,d  the 

3     3.-  t'o-'p^untlJCrtu^tr  r  r  ""^•^•- 
3  pounds.  "''^'^  8«"s  ror  37  cents,  find  the  cost  of 

write  ii?mi*^«?  ^^  ''^'•^^  •'^  »  °^»"te;  how  many  does  he 
hetike^iLTSef.^^^^^-'^-^ute;  how  many  steps  wi„ 
6  hJi^^P^  ^'''-  •--  25  miles  in  an  hour,  how  far  will  it  run  in 

riv4  '-"'"t^tal'^xSo'STt^aS  'A'^'  -«^  P"-.  a  total 
a  total  production,  etc.  '  *  *°**^  d'stanoe.  a  total  salary. 
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10.  An  apprentice  spends  10  cents  a  day  on  oii^arettes.  How 
much  more  does  he  waste  in  3  days?  8  days?  15  days?  in  a 
month?  in  7  weeks? 

11.  ^n  automobile  runs  15  miles  in  an  hour.  How  far  will  it 
run  in^3  hours  ?  5  hours  ?  6  hours  ?  7  hours  ?  10  hours  ? 

12.  Find  the  cost  of  18  pair  of  shoes  at  $2  a  pair;  at  S3;  at 
S4;  at  $5;  at  S6. 

13.  If  a  man  breathes  19  times  in  a  minute,  how  often  does 
he  breathe  in  3  minutes  ?  5  minutes  ?  10  minutes  ?  30  minutes  ? 
Ihour? 

14.  A  healthy  man's  pulse  beats  70  times  in  a  minute.  How 
often  does  it  beat  in  30  minutes?  40  minutes?  100  minutes? 
Ihour?  2  hours? 

15.  A  man  earns  18  cents  per  hour.  How  much  money  does 
he  earn  in  6  hours  ?  7  hours  ?  10  hours  ?  in  2  days  of  10  hours  ? 
in  6  days  of  10  hours? 

16.  Sound  travels  1  100  feet  in  one  second.  How  far  off  is 
the  storm,  if  you  hear  a  clap  of  thunder  3  seconds  after  seeing 
the  lightning  that  caused  it  ?  4  seconds  after  ?  5  seconds  after  ? 
6  seconds  alter?  7  seconds  after? 

17.  If  it  costs  $4.25  a  week  to  run  a  small  automobile,  what 
will  it  cost  in  2  weeks  ?  3  weeks  ?  4  weeks  ?  5  weeks  ?  50  weeks  ? 

18.  With  improved  machinery,  a  pin  maker  can  turn  out 
1  500  000  pins  a  day.  How  many  pms  can  be  turned  out  in 
2,3,4,  5,  6  days? 

19.  Before  the  war  of  1914,  the  value  of  the  toys  made  in 
Germany  was  22  million  dollars  a  year.  At  that  rate,  find  the 
value  of  the  toys  manufactured  in  2  years;  4  years;  8  years; 
10  years;  12  years. 

20.  A  boy  smokes  5  cigarettes  a  day.  How  many  does  he 
smoke  in  200  days?  365  days?  400  days?  10  years?  20  years? 


Ninth  principle  of  analysis. 

1.  Harold  has  8  cents;  Paul  has  3  times  as  many;  how  many 
has  he? 

2.  Peter  has  90  hens;  Bernard  has  3  times  as  many.  How 
many  hens  has  Bernard? 

i.  Maurice  has  $40;  Ralph  has  4  times  as  much  money  as  he. 
Find  how  much. 

4.  Walter  has  15  times  as  much  money  as  his  sister;  how  much 
has  he  if  his  sister  has  $3  ? 

5.  In  1911,  typhoid  fever  killed  700  persons  in  the  Province 
of  Quebec,  and  tuberculosis  5  times  as  many.  How  many 
victims  did  tuberculosis  make? 
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WRITTEN  MULTIPLICATION. 

75.  First  case.— When  one  of  the  factors  consistH  of  onlu 
one  figure.  J       u 

Multiply  3  457  by  6. 

Operation. 
3  457  =  multiplicand!     ,    , 
6= multiplier     /  =  factors, 


20  742  =  product. 


Explanaticj^. 
,  Multiplying  3  457  by  6 
18  finding:  0  times  the 
number  3  457,  or  6  times 
the  simple  units,  6  times 
the  tens,  6  times  the  hun- 
dreds, and  6  times  the 
thousands  of  that  number. 
Ko^ol^  themultiplier  under  the  multiplicand,  and  draw  a  Une 
beneath.  Proceed  mentally:  6  times  7  units  are  42  units  or 
4  tens  and  2  units;  write  tlje  2  units  and  carry  thr4  teiw  6 
times  5  tens  are  30  tens,  plus  4  tens,  are  34  telS,  or  3  hun^^ 
and  4  tens;  write  the  4  tens  and  carry  the  3  hundreds  6  timea4 
hundreds  are  24  hundreds,  plus  sTundr^d^  aJTS' hunSSs 
?L^o*^2"^"*'5  *"i^  J  hundreds;  write  the  7  hundreds  and^nj 
the  2  thousands.  6  times  3  thousands  are  18  thousands  olus  2 
prSf^  * -^^  thousands;  write  the  20  thoi^SfhenM 

.1.  ^\^^9^:~^  "  ?^  ^^^  ^^^°^  ^°'^«fi'  one  figure  under 
the  other  factor  and  draw  a  line  beneath; 

8"  Begin  at  the  right,  and  muUiply  each  order  of  the  upper 
factor  by  the  lower  factor,  carrying  as  in  addition. 

77.  Second  case,— When  both  factors  consist  of  two  or 

more  figures.  ^ 

Multiply  78  645  by  793. 


78645  =  multiplicand 
793  =  multiplier 


Operation. 


factors 


^SSf  "P'"°1"''*'  °^  ^^  ^^^  ^y  3  units  =  235  935  unita. 
707805  =  product  of  78  645  bv  9  tens  =  707  805  tens 
550515     =product  of  78  645  by  7  hundreds=550  515  hundreds. 

62365485= total  product. 


WMTTEN  MULTIPLICATION 
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55 


Multiplying  78  645  by  793  is  flndin?  793  *ime8  the  number 
7S  645,  or  3  times  78  645,  plus  9  tens  times  78  645,  plus  7  hun- 
drwi  times  78  645.  . 

The  product  of  78  645  by  3  units  gives  235  935  units;  the 
product  of  78645  by  9  tens  times  givM  707a)5  *«»««;  the  prod- 
uct of  78  645  by  7  hundreds  gives  550  515  hundreds.  The 
several  products  are  first  written  so  that  figures  of  the  same  order 
may  stwd  in  the  same  column;  the  several  products  are  then 
added. 

78.  Rule.— Begm  at  the  right,  and  multiply  the  mxdii- 
vlicand  by  each  figure  of  the  muUiplier,  writing  the  first 
figure  of  each  product  under  the  figure  of  the  muUtplier 
which  jyroduces  it.    Add  the  paHial  products. 

79  Note.— When  there  are  ciphers  between  some  others 
figures  of  the  multiplier,  pass  over  them  in  multtplying,  takirg 
cire  to  place  the  first  figure  of  the  next  product  under  the  figure 
of  the  multiplier  which  produced  it. 

80.  Proof  of  multiplication.— Multiply  the  multi- 
plier by  the  multiplicand;  the  results  must  agree. 

81.  Principles.— I.  The  multiplier  is  always  an 
abstract  number  and  shows  how  many  times  the  multi- 
plicand is  taken. 

II.  The  multiplicand  and  product  are  like  numbers. 

III.  The  factors  of  a  product  may  be  interchanged 
v/ithout  affecting  the  value  of  the  product. 

Thus,  the  product  of  2X3X4  is  the  same  as  the  product  of 
4X3X2,  and  that  of  3x2x4. 

IV.  To  multiply  a  given  number  by  the  prodwA  of 
several  factors,  find  the  continued  product  of  the  given 
number  by  each  factor  in  turn. 

Thus,  to  multiply  35  by  15,  that  is  by  3  times  5,  multiply 
85  by  3,  and  the  result  by  5. 

82.  Remarks  on  parenthesis. 

I.  Sums,  differences,  and  products  may  be  placed  within 
parentheses. 

Examples.— (4+5)  x6  means  that  the  sum  9  is  to  be  multi- 
plied by  6.  ...  J  V    ^ 

(8—5)  x4  means  that  the  difference  3  is  to  be  multiplied  by  4. 

(6X4)  X5  means  that  the  product  2\  u  to  be  multiplied  by  o. 
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Examples.  4(8-5)  -4x3.  or  12. 
(8-6)4-3x4.  or  12. 
(3+4)  (4+7) -7X11.  or  77. 

fv      r       ^+,(^t^-^)  -8+5+6-4,  or  15. 
Example.  »_(3-9+8)  .»_3  ^.9_g  ^  ^        """"ItM. 


Written  Exercises. 

Multiply  5  times  running: 
I-  2^  ??r  by  2.        4.  49  835  by  5. 


2.  73  869  ''   3. 

3.  73  969  "   4. 

(9) 
I  2431 
II  376 

III  405 

IV  221 
V  392  j 

(10) 
I  827 
II  906 

III  432 

IV  507 

V  581 


5.  67  839  "'  6. 

6.  84  937  "   7. 


7.  85  497  by  8. 

8.  96  547  "     9. 


a) 
6) 
c) 
d) 
e) 


921. 
330. 
407. 
920. 


X 


U 


a) 
h) 
c) 
d) 
e) 


Multiply  I,   11,  III,  iv,  V. 
successivply  by  a,  h,  c    d    e 
Thus,  243,  376,  405,  221,  392' 
must   be   multiplied    by   921- 
then  by  330,  and  so  forth.       ' 


f 


'48.  I  18  3601 

229.  II  32  342 

226.  Ill  45  546    X 

642.  IV  65  473  ( 

R^    WK      \u    '     ^^^-  ^'  ^^  398i         I     n    ^  y«2. 


a) 
h) 
c) 
d) 
e) 


2  467. 

3  459. 
7  692. 
1918. 
2  992. 


-X.— 


562 
2430 

224S 
1121 

1348800 


234000 
13 


1404 
234 


243000 
2500 

1215 
486 


3744000  607500000 
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Multiply: 


1. 

768  by 

1  000. 

6. 

740  000  by  228  000 

2. 

346  " 

4  600. 

7. 

82  400  "   5  000, 

3. 

1234  000  " 

7.5. 

8. 

89  600  "   4  000 

4. 

346  700  " 

9  000. 

9. 

94  800  "     800, 

5. 

106  000  " 

30  400. 

10. 

9  800  ''   3  000. 

84.  When  a  number  is  to  be  multiplied  several  times 
by  itself,  thus  3X3X3X3X3,  it  is  customary  to  indicate 
this  operation  by  means  of  a  little  figure  written  above 
and  at  the  right  of  the  number:  3*. 


=.<;< 


4X4=4»;  5X5X5  =  5';   6X6X6X0  =  0 
Find  the  products  in  the  following  exercises: 


1. 
2. 
3. 
4. 
5. 


10». 
12». 

A\ 
8*. 
9*. 


6. 

7. 

8. 

9. 

10. 


100^ 

144^. 

36='. 

49^ 

26*. 


11. 
12. 
13. 
14. 
15. 


1  424^ 

2  632^ 
240'. 
180'. 

60*. 


16. 
17. 
18. 
19. 


10*. 
19». 
20*. 
25« 


20.  300'. 


The  little  figure  written  beside  the  factor  is  called  the 
exponent;  it  indicates  how  many  times  the  number  is  used 
as  a  factor,  or  the  degree  of  its  power. 

25' =  25X25X25,  or  the  3rd  power  of  25. 
SHORT  METHODS. 


Cross  multiplication. — By  inspection  we  notice  that 
1°  units  X  units  =-uni<s;  2°  (units  X  tens)  and  (tens  X  units) 
=  tens;  3°  (units  X  hundreds)  and  (hundreds  X  units)  and 
(tens  X  tens)  =  /iMndreds;  4°  (tens  X  hundreds)  and 
( hundreds X tens)  =  thousands;  5°  hundreds X hundreds = 
ten-thousands. 

These  are  the  priuciples  of  croHn  vtuUiplicatioti.  Time  is 
gained  by  using  them,  as  they  permit  us  to  add  mentally  the 
several  products  that  contribute  to  make  up  each  order  of  the 
total  product. 
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M.  When  both  factors  contain  two  figures 
Multiply  78  by  36. 

36  tei:  ^   '^  ""'*'=  ^^  *••«  *  "°^*^  <««y  the  4 

o.  ,    ,     «»ny  the  ?  hundreds  '        ^  *''®  °  *®°»  »°<1 

'-•   '^n-t?\hT5ttdSi'^'''^'^^  number) -28  hun- 

A»lultiply: 
1.22X26  = 
2.41X33  = 
3.  16X18  = 
4.24X31  = 
5.27X13 


6.33X18  = 

7.27X14  = 

8.  18X22  = 

9.43X26  = 
fl*    1,..      *<>•  17X24=    .^.oxxiJ4  = 
»fe.  »  Am  one  factor  contains  three  figures 
Multiply  378  by  54. 

EXPLANATIOW, 


11.36X24  = 
12.22X27  = 
13.  36X28  = 
14.42X19  = 
15.61X34  = 


16.  29X39  = 
17.49X21  = 

18.  62X36  = 

19.  32X82  = 

20.  37X95  = 


378 
54 


3  tins- ^^'*^  ""''"•  ^"^  *»»«  2  units,  carry  th« 


'"  tl?'7^iu?iat^=_^^    *«-'    -rite    I    ten. 

the 


20  412  earry  the  ?  hunurwa ; 

MuStipfy^  *''"""'^'     """^^  '""^  ^^  *'^--^- 

2'2^^f^  6.436X76  = 

%    ?fi?5??=  7.  538X39  = 

4*28fivfi9^  8.456X37  = 

S    ?ffi2??=  '•  831X47  = 

5.  346X74=  10.  280X38=  i- 

87.  jAen  both  factors  contain  three  figures. 
Multiply  524  by  4.36. 
Operation,  t?^„ 

524  o  Jl-XPLANAi  I  >N. 

436       2  tenst^^"^  ""'''=  ^*«  *^«  *  ""^ts.  cany  the 

228  464       ca^  %^%  hun^rete"  ^^  '''°''  *"^  *^«  ^  t^"s. 
^-rite  the  4  hundreS^'cai.J  tKiiiulj.S;+^="^   ^""^^«= 


11.  664X67  = 

12.  837X84  = 

13.  406X26  = 

14.  509X57  = 

15.  704X89  = 
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4"  (5x3) +  (2x4) +6 -28  thousands;  write  the  8  thousands, 
carry  the  2  ten-thousands; 

5°  (5x4) +2 -22   ten-thousands,    or 
and  2  tearthousands.    Write  22. 


2  hundred-thoudar.ds 


Multiply: 

1.  234X432-  6. 

2.  267X262=  7. 

3.  432X342=  8. 

4.  336X434-  9. 

5.  668X206=  10. 


707X632  = 
909X393  = 
436X637  = 
535X936- 
724X427  = 


U. 
12. 
13. 
14. 
15. 


836X638- 
393X938  = 
242X422  = 
636X363  = 
»25X527  = 


88.  Rounding  ONi;  FACTOR. 
Multiply  342  by  99. 

Upebation.  Expl  » 

342  xlOO -;i4  200;  99  times  342  = 

34  200— 342 -3;i  858. 

Multiply: 

1.  876X      99  = 

2.  54  X    999  = 

3.  763X9  999  = 

4.  84X      98  = 


NATION. 

lOO— 1)  times  342. 


5. 
6. 
7. 
8. 


9.  324  X    997  = 

10.  452  X    996  = 

11.  29X9  998  = 

12.  57  X    997  = 


236X998  = 

365  X  98  = 

99X677  = 

307  X  97- 

89.  Resolving  the  m   ltiplier  into  factors. 
The  factors  of  48  being  o  and  8;  of  42,  6  and  7;  of  49, 
7  and  7;  of  56, 7  ann  8,  replace  he  multiplier  by  its  factors 
in  the  following  ex(  -eises. 

Thus,  326  X42  =  (326  >  ♦>  =  1  f'  »->;   1  956  x7  = )   13  692. 

(1) 

Multiply  I,  II,  III,  IV,  suc- 
cessively by  a,  b,  c,  d. 


3091 

836  L, 
387  r^ 


1 

II 
III 
IV  532 

Multiply  t 
for  ()4,  0  and 


a) 
b) 
c 


iK 
42. 

49. 
56. 


ill  r  6  and  9  for  54,  7  and  9  for  63,  8  a'ul  8 
)  for  81,  8  and  9  for  72. 


Multiply  I,  li,  III,  IV,  V,  suc- 
cessively by  a,  b,  c,  d,  e. 


(2) 


I  12341 

[    a)  54. 

11  3  432 

b)  63. 

III  6  382 

X 

c)  64. 

IV  9  238 

d)  81. 

V  8  367  J 

I    e)  72. 

^0  FUNDAMENTAL  OPERATIONS 

90.  Exercises  involving  parentheses. 
pa^nTh'^Ts^"'  ^''"™  *'^  "^"'^'-^   -<i--t«d   within   the 


1.  6x(4+2)  = 

2.  7x(7+3)  = 

3.  (8— 5) +4  = 

4.  (8+2)  X7  = 

5.  (3X3)  X8  = 

6.  (6X5) X4  = 

7.  7X(8— 6)  = 

8.  10-(3X2)  = 

9.  6(6+4)  = 

10.  5(7—5)  = 

11.  6(10+2)  = 

12.  (6+4)7  = 

13.  8+(3+4+5)  = 

14.  10— (3+2+4)  = 

15.  37— (8— 9+2)  = 


16.  (2+3)(4+2)  = 

17.  (8— 5)(3+2)  = 

18.  16-(7-8+9)  = 

19.  8+(2x3)  = 

20.  (8X5)-(8X2)  = 

21.  (6+4)-(6_5)  = 

22.  (6X3)  + (8+4)  = 

23.  (10X3)+6(3+2): 

24.  18— (6+7— 9)  = 

25.  18+ (7+2— 3)  = 

26.  (2+3)— (5— 4)  = 

27.  600— (50+40)  = 

28.  800 +(60— 40)  = 

29.  900(4+3)  = 

30.  1800— (50X8)  = 


91.  Checking  thk  woRK.-The  method  used  in  addi 
on  may  be  used  in  n,ultiplication.    Find  the  tl^  of" 
the  umtates  of  the  facto..    The  final  results  musf^^re^ 


326  =  11=21,     ^ 

241=        7J7X2  =  14=5. 


78  566=32=5. 


W.  Multiply,  and  check  the  results: 


1.  287X232. 

2.  284X237. 

3.  345X357. 

4.  689X416. 

5.  284X238. 


6.  932X427. 

7.  967X488. 

8.  366X358. 

9.  976X459. 
10.  875X756. 


11.  1249X648. 

12.  3  147X639. 

13.  2  489X763. 

14.  3  271X654. 

15.  5  298X324. 
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1.  What  is  multiplication  ?   (70) 

?•  J^*^J^®™"*i'P"F*'^^?  the  multiplier?  (71) 

3.  Whatisthereault  of  multipUcation  eaUed?  (72) 

4.  What  are  the  factors  of  the  product?  (72) 

6   Sfte  fiJh*}§°  °l  mulfipUcation?  How  is  it  read?  (73). 

tiplicktSn^f  (74t  *^"  '^"^  P"°'"P^"^  °'  '^'"^Jy^^  '«l^tW  to  mul- 

8.  What  is  the  first  case  of  miltipUcation ?  (75) 
conls'^roi^Jo^'fiSLSIaif  ^""'^  "'""  one  of  the  factors 

10.  What  IS  the  second  ease  of  multiplication  ?  (77) 

11.  Give  the  rule  of  multiplication  when  both  factors  consist 
(78.?9)°'  ""'^  ^^^'-     "°*  **°  y°"  ^'^^^  interveSing"ipK  ? 

\l'  V°7i  *'*"  you  prove  your  mumpiication  ?  (80) 
]l'  il   ♦u  """'V.^^^r  always  an  abstract  number?  (81,  I) 
14.  Ara  the  mulfiphcand  and  product  like  numbers?  (81  ID 
Exlmpl?°(li;fffr  '^"^'"^    '""^   '-^"    ^^'   *he    pUift 

of  "VeL'facS^  Erm*?le"»f  ""-"^  ^^  *^«  P""^-* 
(82^1)^^'  operations  may  a  parenthesis  contain?  Examples. 

thi^-s/V^X.IsriT'^  ^''°'"'  "'''''  ""'  ^'"^'^  P"-" 
by^a'pSf  E^mpfe'  fsTl II )"'"''"''  "  ^^"'^''^^^  P'^^'*'"^ 

by'amSf?g^ipt1SriV).'"'"°^^  '^  P^^'^**^^^^  P"^-* 

21.  How  must  parentheses  be  dealt  with?  (82.  V) 

22.  How  do  you  multiply  when  there  are  dplie'rs  at  the  riirht 
of  one  or  both  factors?  (83).  * 

23.  How  can  you  indicate  that  a  numl>er  is  to  be  multiplied 
several  times  by  itself?  (84).  •"uiLipiieu 

24.  What  is  cross  multiplication  ?     On  what  is  it  based  ? 

M.  How  can  you  check  your  work  in  multipUcation  ?  (91). 

Written  Problems. 

What  id  the  product  of: 

1.  302  days  of  work  at  $2.75  each  ? 

2.  245  days  of  work  at  $3.25  each  ? 

3.  387  ddjs  of  work  at  $3.50  each ? 

4.  836  days  of  work  at  $3.75  each  ? 

5.  938  days  of  work  at  $4.25  each  ? 


62 


FUNDAMENTAL  OPERATIONS 


6.  If  an  ocean  steamer  sails  246  miles  in  one  day,  how  far  will 
she  sail  in  26  days? 

7.  In  one  barrel  of  flour  there  are  196  pounds;  how  many 
pounds  are  there  in  25  barrels? 

8.  In  an  orchard  there  are  32  rows  of  trees  with  46  trees  in  a 
row.    Required  the  total  number  of  trees. 

9.  Find  the  cost  of  125  yards  of  cloth  at  $3.25  per  yard. 

10.  1  760  yards  make  one  mile;  how  many  yards  in  18  miles  ? 

11.  5  760  grains  make  one  pound  Troy  how  many  grains  in 
137  pounds? 

12.  At  54  cents  each,  what  will  3  686  grammars  coat  ? 

13.  At  6  cents  a  quart,  what  will  be  paid  for  3  678  quarts 
of  milk? 

14.  There  are  144  pins  in  one  gross;  find  how  many  pins  there 
are  m  256  gross. 

15.  There  are  277  cubic  inches  in  one  gallon  of  water;  how 
many  cubic  inches  in  48  gallons? 

16.  There  being  4  840  square  yards  in  one  acre,  how  many 
square  yards  are  there  in  365  acres  ? 

17.  There  being  5  280  feet  in  one  mile,  how  many  feet  are 
there  m  156  miles  ? 

18.  63  360  inches  make  one  mile;  how  many  inches  are  there 
in  640  miles  ? 

19.  19S  inches  make  one  rod;  how  many  inches  are  there  in 
76  rods? 

20.  If  a  scholar  learned  14  words  of  English  every  day  how 
many  would  he  know  in  198  days?  "  ' 

21.  There  are  128  cubic  foot  in  one  cord  of  wood;  how  many 
cubic  feet  in  67  cord.^  ? 

22.  At  $6  each,  what  is  the  cost  of  18  cords  of  wood  ? 

23.  At  $245  each,  what  will  24  horses  cost? 

24.  Find  the  value  of  3  200  francs  at  19  cents  each. 

25.  Find  the  value  of  4  800  marks  at  24  cents  each. 

26.  The  Canadian  bushel  contains  2  218  cubic  inches-  how 
many  cubic  inches  are  there  in  282  bushels  ? 
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28.  There  are  5  280  feet  in  one  mile;  how  many  feet  are  there 
m  th©  diameter  of  the  earth,  if  H  ia  7  912  miles  ? 

rate^f  mVa'^e:^"'^'  '""'"^  ^'^'"'^  "^  "  '^"^'  ^^  *»»« 

^'/  8*«f«oa«^.  conveys  an  average  number  of  65  travelers 
a  week;  find  the  driver's  yearly  income,  if  the  fare  is  40  cents. 

31.  If  one  soldier  consumes  2  pounds  of  wheat  per  day,  what 
will  be  the  yearly  consumption  of  a  regiment  5  464  strong? 

Monf'rp^Jfi^n^ti^-^^^'^u**^''".^-  ^''  ^*  '«  176  miles  from 
Montreal  to  Quebec.  Fmd  the  price  of  a  first-class  ticket  at  3 
cents  a  mile;  of  a  second-class  ticket  at  2  cents  a  mile. 

33.  What  number  is  39  times    24?  36  times  as  great  as  122? 
37  times  as  big  as  49  ? 

34.  What  number  is  49  times  639?  23  times  an  great  as  63? 
39  times  as  big  as  79  ?  s      «  •»  uo » 

35.  What  number  «  153  times  69  ?  152  times  as  great  as  63  ? 
89  tunes  as  big  as  98?  "  «  oo  j 

36.  What  number  is  79  times  79?  63  times  as  great  as  57? 
39  tunes  as  big  as  39?  ««  ^i  » 

H^*.,^''?!!'^^  ^  *"-^'  ^""^^^  ^  1^  ^^^  ^  -""ch  money. 
How  much  have  they  together  ? 

38.  I  have  $59.63;  what  sum  is  $12  less  than  15  times  my 

39.  John  has  $6  more  than  6  times  $36.    How  much  has  he  ? 
ha^he?^'^"''*'  ^'^  '^"  '"^  ****"  ^^  *'™^  ^^'^'    ^""'^  ™"*'*» 

41.  If  Daniel  had  $13  more,  he  would  have  13  times  $13  13 
How  much  Iiaa  he?  »*«.io. 
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43.  If  Alexander  had  $16  less,  he  would  have  13  times  as 
much  money  as  Arthur,  who  has  $18.  How  much  have  they 
together  ? 

44.  If  Caleb  had  $249  more,  he  would  have  6  times  $86.16. 
How  much  money  has  he  ? 

45.  Leander  has  $18  less  than  49  times  $239.16.  What  is  his 
fortune? 

46.  Philip  has  $249  more  than  3  times  as  much  money  as 
Eugene.    How  much  have  they  together  if  Eugene  has  $1  142? 

47.  Amelia  has  123  good  marks;  Theresa  has  15  less  than  3 
times  that  number.    How  many  good  marks  have  they  together? 

48.  If  Blanche  had  $200  more,  she  would  have  19  times  $12. 
How  much  has  she  ? 

49.  If  Benedict  had  $239  less,  he  would  have  3  times  as  much 
money  as  Albert,  who  has  $121.  How  much  money  have  they 
together  ? 

50.  A  farmer  sold  37  hens  and  5  dozen  chickens,  the  chickens 
40  cents  each,  and  the  hens  3  times  as  much.  Required  the 
total  selling  price. 
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DIVISION 

Problem.— I  wanted  to  distribute  twelve  marbles 
equally  among  four  persons.  How  many  marbles  did 
each  person  receive? 

QQQQ(^QQQQQQQ 

I  first  gave  one  marble  to  each  person,  that  is  four 
marbles  in  all,  and  then  had  eight  left.  I  did  the  same  a 
second  time;  I  had  then  given  eight  marbles  away  and  had 
four  left.  At  last,  I  gave  each  person  another  marble.  I 
had  none  left  after  having  given  away  twelve.  What 
have  I  done ?  I  ha^e  taken  four  marbles  from  twelve  a.^ 
often  as  I  could,  that  is,  I  have  found  out  how  many  times 
four  marbles  were  contained  in  twelve  marbles.    So,  four 
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ihreelfm^    Wh^n'r  ^7  ""^l  ^'  ^^'^^'^  f''"'"  twelve) 
I  dTvide  ^  *^''^'  "^■'^''"'  subtracting, 


s.  s.  s.  a 


iM.'i 


CO       -^ 


1st  distribution: 
2nd  distribution : 
3rd  distribution: 


Q 

© 

Q 

Q 

O 

© 

€ 

€ 

€ 

93.  Division  is  an  operation  by  which  we  find  how 
many  times  one  number  is  contained  in  another-  it  X 

L'mf  numb:'.'''  "'^'"^  ^'  ^"^*^^^*'"«  severSeJ'the 
95.  The  result  of  the  division  is  the  quotient'  it  shows 

the  orol' the  righ""""'  °"  "■'  '^'*  '^  *"  ■«  *"««'  l^y 
Thus,  27  -5-9  is  read  27  divided  by  9. 

Thus.  -V^  is  read  36  divided  by  9,  or  36  over  9. 

Ai^I'  '^^^  P^''*  °^  *^«  dividend  remaininir  when  thp 
division  IS  not  exact,  is  called  the  remainZ'^ 

Thus,  28 +9  =3,  with  a  remainder  of  1. 


14  rUNDAMBNTAL  OPERATIONS 

MENTAL  DIVISION. 
Oral  Exercises. 

In  multiplying  you  have  said:  6X5=30;  here  you  must 
reverse  the  operation  and  say :  30  -5-  6  =  5 ;  30  -5-  5  =  6.  Henc« 
recalling  the  products  of  the  multiplication  table,  find 
the  missing  factor  in  the  following  exercises: 

ABCDEF  OH 

1.  2)26    2)52    2)72       13)^       4)84       13)^     31)62     15)75. 

2.  3)45  2)34  7)91  14)^  5)75  13)78  14)70  15)90. 

3.  2)38  3)54  5)85  29)5S  2)74  17)^  24)72  31)93. 

4.  3)39  2)56  3)87  32)64  2)78  23)69  29)87  19)95. 

5.  2)54  4)60  6)84  18)36  4)76  18)90  27)81  14)98. 

6.  2)^  3)57  5)90  17)51  5)80  18)54  16)64  47)94. 

7.  3)^  5)65  2)92  13)65  3)81  19)57  6)M  16)80. 

8.  2)4g  2)64  3)93  17)34  2)^  18)72  23)92  22)88. 

9.  4)52  4)68  2)94  16)48  2»84  26)52  14)42  36)72. 

10.  2m    3)66    4)96       14)56      4)72      21)63      13)91      32)98. 

11.  2)58    3)63     6)96       19)38      5)95       17)85     26)78     39)78. 

12.  3)51     5)70    7)98      21)84      6)78       15)60     24)96      13)52. 

Give  the  quotients  and  remainders  of  the  following: 
Example.—        7)  22  -=3  times,  and  1  over  7,  or  3f. 

ABCDEF  O  H 

1.  7)24    8)44      8)41      6)71      7)65    26)_53     13) J5     15)101). 

2.  3)56  7)^  7)60  12)59  12)82  15)_76  14)  79  21)100. 

3.  8)42  6)43  6)51  1]J60  19)97  13)_68  18)  91  12)100. 

4.  9)56  5)52  12)^  9)89  3)53  14)_58  14)100  18)  m 
f.  S)38  9)49  8)20  6)70  18)59  24)100  16)100  17)100. 
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Give  the  quotients  in  the  following  indicated  divisions. 
¥  18  read  20  over  5.  and  indicates  that  20  must  be  divided  by  5. 


6.H. 

7.  If. 

8.  If. 


}?•  ^ 
12.  ||. 


14.  f|. 
16.  M. 


Find  the  quotients: 


20.  ij^. 


1.  91 :  7. 

2.  87 :  3. 

3.  51 :  17. 


4.  61:  3. 

5.  100:10. 

6.  50:14. 


7.  64 :  21. 

8.  39:  8. 

9.  30 :  12. 


10.  95 :  13. 

11.  12:30. 

12.  5:17. 


13.  5 :  2. 

14.  17:  5. 

15.  210:100. 


l7'l^"rlo  S*^^.^-  S-««>^1«>-  25.800H-400. 
I/.  itiW-T-li).     20.  640-5-  32.  23.  400-^ 2nn  ta    ira  .  ia 

18.     200-^20.     21.900.180.     U.Z^Z     ^'Aml  10. 
98.  Principles  of  Analysis  relating  to  Division. 

10.  I^divide  because  I   wish   to  find   the   quotient   of 


her];/  iS^^^T  wfrf  ^r ':i"il*^^  ^^^  ""^"^  ^^^  the  num. 
o(r  oj  Objects,  I  wish  to  find  the  value  of  one  object. 

^f  ]!'  y^^i'^T  ^?^i^"8e  haviiiK  the  total  value  and  the  valu^ 
of  one  object,  I  wish  to  find  the  number  of  ohjecS. 

Man\haSve''''""  '  ""'  *"  '^"^ '^--  '- 

Oral  Problems. 

TE^fTH  PRINCIPLE  OF  ANALYSIS. 

1.  Find  the  quotient  of  20  by  4. 

2.  Find  the  quotient  ot  100  by  »). 

^"  Si!**  '*  ^'^^  Quotient  of  200  di^dded  by  40? 
.*  Tir?*'  "  *^®  g«oKen<  of  144  divided  by  12? 
5.  What  18  the  quotient  of  90  divided  by  18? 


M-i 


ri  '■■'r 


!•( 


|.!'; 
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Eleventh  pniNCiPLB  or  analtbis. 

1.  Six  pencils  cost  12  cents;  what  is  the  coat  of  one  pencil  ? 

2.  Three  pounds  of  butter  cost  Jl.ll;  what  is  the  cost  of  one 
pound? 

3.  Oeorge  takes  320  steps  in  8  minutes;  how  many  does  he 
take  m  one  mmute? 

4.  A  caj  runs  125  miles  in  5  hours;  how  many  miles  does  it 
run  m  one  hour? 

5.  A  workman  earned  $36  in  6  days;  what  did  he  earn  in 
one  day  ? 

6.  There  are  96  ounces  in  6  pounds;  how  many  ounces  in 
one  pound  ? 

7.  A  lady  divided  $1.08 equa,lly  among 9  beggars;  how  many 
cents  Old  each  (one)  beggar  receive  ? 

8.  A  man  spends  $8  in  4  weeks  at  the  saloon ;  how  much  does 
he  spend  in  one  week  ? 

9.  Ten  men  drank  30  quarts  of  beer  in  3  days;  what  did  each 
man  dnnk  in  one  day  ? 

•o  Vlv 'J}.l^^'  *^®  19  independent  schools  of  Montreal  received 
5.i  975.50  from  the  Oovenunent  of  Lower  Canada.  How  much 
did  etich  school  receive  on  the  average? 

o  **•  Six  pencils  cost  24  cents;  find  the  cost  of  one  pencil: 
2,  4,  8,  15  pencils.  ' 

12.  Eleven  acres  of  land  cost  $1  100;  find  the  cost  of  3.  8 
9,  15,  16  acres. 

13.  A  man  pays  $60  for  three  months'  rent;  what  would  he 
pay  for  8,  12,  24,  36  months  ? 

14.  Six  suits  coFt  $90;  find  the  cost  of  3,  7,  10,  20  suits. 

15.  Four  wagons  cost  $480;  find  the  cost  of  3,  5,  6,  10  waf?onH. 

Twelfth  principle  of  analysis. 

i.  At  5  cents  each,  how  many  pencils  can  I  buy  for  30  cents  ? 

,««^"  '^^^^  are  16  ounces  in  one  pound;  how  many  pounds  in 
192  ounces? 

224^'  '^^t^  *"  ^^  *^""^'      ■'  °"®  ^"8b«l;  how  many  bushels  in 

4.  A  car  runs  180  miles  at  the  rate   of   ;}0   miles  an  hour 
Requu-ed  the  number  of  hours. 

5.  How  long  will  it  take  an  automobUe  to  run  105  miles,  at 
the  rate  of  15  miles  an  hour  ? 

,  rft-  T,he  circumference  of  the  earth  is  25  000  miles;  at  the  rate 
of  M  miles  a  day,  how  long  will  it  take  a  person  to  walk  it  ? 
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♦k    ^*  'fe^«V-^*MP*-^'"'"***"'"*'"*''o'»100e»ch,  Required 
the  number  of  installments.  »vcquir»-ii 

8.  A  man  divided  $1  600  eoually  amonif  a  certain  number 
of  persons,  each  one  receiving  Uo.     Required  the  number  of 

9.  An  orchard  contains  360  trees  arranged  In  12  rows.     How 
many  tress  are  there  in  each  row?  »"*«rows.     now 

1©.  It  is  450  milps  fi-om  Winnipeg  to  Port  William  bv  th« 
Grand  Triink  Pacific  R  R  At  30  iSls  per  hourV  how^ong  wil 
It  take  a  tram  to  run  that  distance  ?  * 

Thirteenth  principle  op  analysis. 

I.  Alice  has  60  cents;  Emma  has  3  times  less.  How  much 
has  Emma?  How  much  have  they  together' 
I.     1*  ^"ijistopher  has  90  hens;  Lewis  has  6  times  less; how  many 
has  he?  How  many  have  they  together? 

3.  Susan  has  $2.50;  Kate  lias  6  times  lens.    How  much  mono v 
has  Kate?  How  much  have  they  together? 
»   *•  What  number  is  16  times  less  than  80?  Find  the  product 
of  both,  their  sum,  their  difference. 

5.  Clara's  ago  is  3  times  leas  than  Cora's;  if  Cora  is  9  years 
old,  how  old  13  Clara  ?  ' 

6.  64  is  how  many  times  16?  81,  how  many  times  9?  132 
how  many  timos  12? 

7.  Lionel  has  $6;  Lorenzo,  $24;  Lorenzo  has  how  many  times 
as  much  money  as  Lionel?  Lionel  has  how  many  times  less 
money  than  Lorenzo  ? 

8.  Eva  is  4  years  old;  Mary  is  12  years  old.  Maryishowmany 
times  as  old  as  Eva  ?  Eva  is  how  many  times  less  old  than  Mary"' 
too  ;o  •  L  "°^  many  times  less  than  48  ?  48  is  how  many  times 
12  ("  48  IS  how  many  times  as  much  as  12? 

,r.J*;«^P^,*^  ^°^  '"^"y  t''"^^  12?  how  many  times  as  much  as 
12  /  12  IS  how  many  times  less  than  108  ? 

WRITTEN  DIVISION. 

99.  There  are  two  cases  in  written  division,  namely, 
ahort  division  and  long  division. 

100.  First  case.— Short  division.— W'Aen  the  divisor 
is  one  figure. 

Divide  42  364  by  7. 
Operation.  Explanation. 

7)42  364  7  is  not  contained  in  4;  in  42  it  is  contained  6 

times;  7  is  not  contained  in  3,  write  0  under  the 

fi  n.'il  ^i  ^  ".  contained  5  times  in  36,  with  a  remainder 

^  ^"^  of  1;  m  14,  2  times.  Say  mentally:  7  in  42,  6; 

in  3,  0;  in  36,  5;  in  14.  2.  #  m  ,^,  o, 
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FUNDAMENTAL  OPERATIONS 


101.  Secondcaae,—lA)somymov.— When  the diriHor 
is  two  or  more  figures. 

Divide  26  765  by  463. 
Operation. 


Divisor  Dividend 
463)        26  76,5 
2315 


Quotient 


Explanation. 


3  615 
3  241 


374 


463x10-4  630.  a  num- 
ber smaller  than  the  divi- 
dend; 463x100-46  300, 
a   numbor  greater   than 
the    dividend:    the   quo- 
tient must   tbprefore  be 
^eater   than    10  and   smaller 
than  100,  that  is,  be  oomposed 
of  two  %ure8,  a  tens'  figure 
and  a  umts'  figure. 


.«.,«*ir;.*^*t  **®°^  °'.,*''®  quotient,  multiplied  by  the  divisor 
give  tens,  that  are  all  contained  in  the  2  676  tens  of  th«  Vlivi 

fi'^iu'ot  ent'^^Ti^*  ^  ^J\^-i^'t}'^^^^e1AirS 
9  A7^"  !t^*'  ^¥  fi^eatest  number  that  can  be  taken  from 
2  676  18  the  product  of  463  by  6,  2  315;  hence,  6  ^the  tS? 
fifirure  of  the  quotient,  with  361  t^s  remain?^. 

361  tens  and  5  units  are  3  615  units.  This  nartial  <1ivi<lon^ 
contains  the  product  of  the  divisor^by  thi^iK?mS  of  the 
quotient,  plus  the  remainder.  If  anv  The  o««t«^«r„w 
tUt  can  be  taken  from  3  615  Is  th J^r^uct  ofiS  by  7  3  2U 
Sk^^nil  Slit  "°'^'  "^  ^'  ^^«  quotitS,'^&i^ 


463) 


26  765 

3  615 

374 


SiMPLIFIGO    OPSBATION. 

(57  ,TfH?^?"8^^  °'  **»«  left-hand  digits 
Of  the  dividend  to  contain  the  divisor 
at  least  once,  at  most  9  times,  and 
say  mentally: 


y  463  is  contained  how  many  times  in  2  676?  6  times- 

5  Ses  6'  3ot\ -■«••  \n^  'i^  ^mainder  1  ^Td  cir^r  l^e^;' 
««rl^?»,f'i  k'''j    J   '^^^+^"37;  I  wnte  the  remainder  6  and 

TKi^ln^dS.'*'^''  ^  *'"^^  *•  20+3 -23;  23+3 -26;  I  write 

timi  ^^'\fA'?V^}^  "^^l^  "°'^'  4^  >«  contained  how  many 
umes  m  d  615?  7  times;  7  times  3,  214-4=25-  I  write  thorZ 

Sl^/^IJ*?;^  ^"^  ^^5  '^  ^"«'  7  times  6.  42+2-45^44+7^ 
S+5r33^a5l^°T'*r  7.fnd  carry  the  6  tens;  7  timts  4. 
^+&-<M,  33+3-36;  I  wnte  the  remainder  3. 


.  V 


WRITTEN   DIVISION 


71 


102.  General  rule.— i  *  Draw  curved  lines  at  both  aides 
of  the  dividend,  and  place  the  divisor  at  the  left; 

;?*  With  a  comma,  mark  out  at  the  left  of  the  dividend  such 
a  number  as  wiU  contain  the  divisor  at  least  once,  at  most 
9  times;  this  nun^>er  is  the  first  partial  dividend; 

5*  See  how  many  times  the  first  left-hand  figure  of  the 
divisor  is  contained  in  the  first  figures  of  the  partial  dividend. 
Write  the  quotient  figure  thus  obtained  a*  the  right  of  the 
dividend;  multiply  the  divisor  by  this  quotient  figure  and 
subtract  the  product  from  the  partial  dividend  used,  and  to 
the  remainder  annex  the  next  figure  of  the  dividend; 

4"  Divide  as  before,  until  all  the  figures  have  been  annexed 
to  the  remainder; 

6"  If  any  partial  dividend  will  not  contain  the  divisor, 
write  a  cipher  in  the  quotient,  then  annex  the  next  figure  of 
the  dividend,  and  proceed  as  before; 

6°  If  there  is  a  final  remainder,  annex  it,  with  the  divisor 
beneath,  to  the  integral  part  of  the  quotient. 

103.  Proof  of  division.— Multiply  the  quotient  by 
the  divisor,  and  add  the  remainder,  if  any,  to  the  product. 
The  result  should  equal  the  dividend. 

104.  Note.— When  the  divisor  and  the  dividend  have 
ciphers  on  the  right: 

1 "  Cut  off  an  equal  number  of  ciphers  from  the  divisor 
and  the  dividend; 

2"  Divide  the  remaining  numbers  one  by  the  other. 

105.  Principles.— I.  To  divide  a  number  by  the 
product  of  several  factors,  it  is  sufficient  to  find  the  con- 
tinued quotient  of  the  given  number  by  each  factor  in  turn. 

Thus,  to  divide  840  by  105,  which  is  the  product  of  3  x5  x7. 
we  mav  lay:  ,840+3-280;  280+5-56;  66+7-2.  When  tke 
BupcMdive  dlvMions  give  remainders,  the  case  ii  dealt  with  in 
rule  N'  199. 

II.  Division  is  the  converse  of  multiplication:  the  divi- 
dend is  ft  product,  and  the  divisor  and  quotient  are  the 
factors  (,f  the  product. 
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u  JI^-  If  the  <l,«vidend  and  divisor  be  both  multiplied  or 
b<.th  divided  by  a  same  number,  the  quotient  is  not 
changed. 

ExA»iPi,E.— 24  +6  -4. 


24x3=72\7«  .  ,8     . 


24+3. 

6  +:i . 


1) 


8+2-4. 


Written  Exercises. 


Divide  5  times  successively: 


1.  98  848  768  bv  2.  5. 

2.  3  813  266  322  by  3.       6. 

3.  67  519  905  792  by  4.     7. 

4.  428  964  843  750  by  6.  8. 

Divide  I,  II,  III,  IV,  V,  successively 
cessively  by  b,  and  so  on. 


1  774  440  400  896  by  6. 
17  777  297  320  566  by  7. 
50i>?2  851  283  968  bv  8. 
304  173  124  005  636  by  9. 

by  a,  then  suc- 


I 

II 

III 

IV 

V 


2  420] 

3  236 

2  636 

3  569 
3  199J 


(1) 


I 

II 

III 

IV 

V 


6  464  341 

7  846  760 
5  864  548 

8  645  341 

9  624  872 


(2) 


a) 

268. 

b) 

354. 

c) 

676. 

d) 

758. 

e) 

865. 

Find  the  value  of: 

1.  4X12—16+4. 

2.  7+8x7—26. 

3.  (14+8— 6)  X9. 

Note.— First  perform 
parentheses. 

4.  (87— 65+96)  X24. 

5.  (240+98)  X  (688— 426). 

6.  (56— 18)  X  (11 +4)— 6X4. 

7.  (84— 7x6+9X4+6)+9. 

8.  (66+7)Xl2+97— 7X9. 

9.  6+10X5+8+2—4—2+8. 
10.  7X(5+4)+(8X6)+2-3  +  4, 


the  operations  indicated  within  the 
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106.  Shokt  methods. 

I.  To  diviae  by  10,  100,  1000. 

Divide  4  370  by  10. 

Operation.  Explanation. 

10)4  370.       .   The  operation  shows  that  to  divide  by  10   ii, 
w  onl.v  nw;<>88arv  t«  remove  the  point  ono  pla.«  to 

\'\7  0     , hf      ••  ,4*"?"^'  *;?  '^'^'"*®  ^y  100.  1«W,  move 
W/.U     ihe  point  2  places,  3  places  to  the  left. 


Divide  each  of  th(  following  numbers  l°bvlO-  2 

100;  3°  by  1000.  ^      ' 

6.  24  750  000. 

7.  400  000. 

8.  1  800  000. 

9.  2  000  000. 
10.  14  500  000. 


1.  130  000. 

2.  1  26U  000. 

3.  4(1 000. 

4.  750  0<J0. 

5.  1  160  000. 


11. 
12. 
13. 
14. 


by 


3  489. 

7  248. 
6  673. 

8  470. 


15.  19  872. 


TI.  To  divide  or  multiply  by  25,  50,  125  and  250. 

100    ) 
divide 
by 


;ro 

«Ii\  ide 


25 

.50 

125 

250 


KJO 
1000 
1000 


1^0 

multiply 


by 


25 

50 

125 

250 


multiply 

i-y 


Divide 
l>y25,50, 125:and250: 

1.  153  000. 

2.  72  000,     . 
^3.    16  000. 

4.    99  000. 
«.      1  150. 


100 

100 

1000 

1000 


Multiply 
by  25,  50,  125  an  1 

1.  480. 

2.  560. 

3.  640. 

4.  720. 
.     M.  I  240, 


C50: 
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I  216  000] 
II  648  000 

III  604  000 

IV  792  000 
V  576  000 


a) 
b) 
c) 
d) 

e) 


2  400. 

3  600. 

4  800. 

6  000. 

7  200. 


III.  In  these  exercises 
cut  off  an  equal  number 
of  ciphers  from  both 
terms,  and  divide  suc- 
cessively I,  II,  III,  IV,  V, 
by  a,  then  by  6,  and 
soon. 


IV.  To  divide  using  factors. 
Example.— 1  176+42=6)1  176. 

7)196. 
28. 

Divide  1, 11,  III,  IV,  successively  by  a,  then  by  b,  and 
so  on. 


I    2  3521 
II  18  8161 

III  25  872  f 

IV  11  760] 


(1) 


a)  48. 

6)  42. 

c)  49. 

d)  56. 


I    51841 
II  15  552 

III  20  736 

IV  46  656 


(2) 


107.  Division  by  continued  subtraction. 
Divide  784  by  149. 


<i)  54. 

6)  36. 

c)  64. 

d)  81. 


Operations. 

I   II   III  IV  V 

784  635  486  337  188 

149  149  149  149  149 


Explanation. 

Subtract  the  divisor  from 

the   dividend   and   from    the 

successive  remainders  until  the 

- —    IjV*'.  remainder  i«  leas  than  the 

635    486    337    188      ^0       f.'^'sor.  The  number  of  opera- 
:«ou     oo/     las      dy        tions  ropresents  the  quotient. 

ovSf'^'-""^''^^**®^^^"''^'  ^'  784  +  149-5  time,  and  39 

Divide  by  continued  subtraction  and  prove  your  work: 

1.  489  764+42  875.         3.  128  976  +  54  738. 

2.  447  850+48  727.         4.  249  768+66  987. 

5.  47.1904  +  76  428. 
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108.  AVERAGINO. 

An  average  is  found  by  addinfc  like  quantities,  and 
dividing  their  sum  by  the  number  of  addends. 

1 .  Find  the  average  of  6,  7, 8.  9, 10. 

2.  Find  the  average  of  40,  50,  60,  70,  80. 

3.  In  7  day3  my  hens  laid  10,  12,  1 1,  18,  10,  14,  and  13  eggs. 
Find  the  daily  average. 

4.  Find  the  average  of  the  notes  I  got  in  four  weeks:  60%, 
(iO%,  65%,  and  73%. 

5.  My  notes  for  10  months  were  as  follows:  65%,  64%,  63%, 
72<^,  50%,  62%,  65%,  70%,  61%,  and  78%.  Required  the 
avc:age  note  per  cent. 

109.  Checking  the  work. 


Division. 
17  lUd     (494 


Proof. 
469  =  19-10-1;  1  +  1 


64-10-1. 
2. 


2  9;  8         35 

2"  17  759-29-11-2. 

The  method  is  similar  to  that  already  given  in  addition. 
Proceed  as  follows:  i°  Multiply  the  unitate  of  the  d'nsor 
by  the  uniUUe  of  the  quotient,  and  add  the  unitate  of  ihr 

mainder;  2^  find  the  unitate  of  the  dividend.  If  the  final 
unitatea  agree,  the  work  t«  deenved  correct. 

Divide  and  check  the  results  as  illustrated  above: 

1.  7  349-5-36.  6.    9  764-5-  84. 

2.  4  872-5-42.  7.  10  632-5-  99. 

3.  7  879-5-56.  8.  42  367-5-108. 

4.  5  987-^72.  9.  27  945-5-  54. 

5.  9  478-5-96.  10.  87  497-5-  88 

Questions  on  Theory. 

i.  What  is  division  ?  (93). 

2.  What  is  the  dividend?    What  is  the  divisor?  (94). 

3.  What  is  the  quotient  ?  (95). 

4.  How  many  signs  of  division  are  there  ?  Make  and  name 
them.  (96). 


'^  FUNDAMENTAL  OPERAnONS 

5.  \^^lat  is  the  remainder?  (97) 
(98)'*  ^'**  *^^  '""^  principles  of  analysis  relating  to  divi«on. 


9. 
10. 
11. 
12. 


7.  What  is  short  division?  (100). 

8.  When  must  short  division  be  used  ?  (100) 
What  is  Ion?  division  ?  (101). 
Reeite  the  general  rule  for  (Mviding.  (102) 
H;w  can  you  prove  your  division?  (Itti)" 

cipW  °(r04)*!  ^°"  ^™°^  ^  '"^»*»'^  '^l^^"  both'terms  contain 

14.  Is  division  the  converse  of  multiplication  ?  (105.  II). 

15.  Explam  averaging.  (108). 

(lOT)*.  ^'"'  ^'''"  "^^^  *  ^'^«'^"  ^y  the  Accountant's  method? 

Written  Problems. 

1.  Find  the  quotient  of  $62  377  by  49  days 

2.  If  6  horses  cost  $1  212,  what  does  one  horee  cost  ? 

3.  I  paid  $1  903  for  127  saddles;  find  the  price  of  each. 
weeJiy'l^^  ^^™"'    ''  '''    '°    ''   -^^-'  -^-t  we^  his 

3  192gS,l'':f  S"*"*"  °'  °"^  ^''  '^  ^«  •^^-^^  -nt«n 
n>oJ^-i?o^'«3r''^'-*^°  34  seconds;  how  far  docs  it 
tJilirdlyr^  ''''  """  ^  ^  *^^'  how  far  does  he 
in  oS;  daf?^  ""'^  '  '"^  ""''^  ''^  ^  ^3^'  i'o^  f-  does  she  sail 
cost'?  ^^^^^^'"^^"^  ^<J  «««t  $12  152,  what  does  one  acre 
each  ?  ^  ''^  '""^  *"■"  ''°'^''  ^-^  ^'^'  ^'^^t  >«  *»»«  'average  value  of 
incl^^rn^TeXT"''^'^'''"^'^^ 
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12.  If  41  barrels  contain  2  583  gallons,  find  the  contents  of 
one  gallon. 

13.  345  hats  cost  $696.90;  find  the  cost  of  one  hat. 

14.  Lawrence  has  $54.18  in  the  School  Savings  Bank.  If 
that  sum  represents  43  deposits,  find  the  average  value  of  eiich 
deposit. 

15.  A  printing  press  turns  out  27  000  newspapers  in  45 
minutes.  How  many  in  one  minute  ? 

16.  In  1907,  the  estimated  jneld  of  potatoes  in  Quebec  wa.s 
22  929  885  bushels  from  138  969  acres.  Find  the  average  yield 
per  acre. 

Note.— It  is  advisable  to  approximately  estimate  an  answer 
Itofore  writing  it  down;  many  absurd  answers  may  be  thus 
p voided.  In  N"  16,  the  estimate  would  give  a  number  of  throe 
figures,  as  100  000  is  contained  220  times  in  22  000  000. 

17.  A  field  contains  41  595  hills  of  potatoes.  If  there  were 
177  rows,  how  many  hills  were  there  in  each  row? 

18.  In  1909,  414  301280  letters  were  mailed  in  Canada. 
Find  the  daily  average. 

19.  In  1911,  Canada's  population  was  7  205  000  inhabitants. 
The  total  area  of  Canada  being  2  298  385  000  acres,  find  the 
average  area  per  head. 

20.  If  11  acres  of  land  cost  $1  485,  find  the  cost  of  one  acre, 
2  acres,  3  acres,  8  acres,  10  acres. 

21.  If  a  do5!en  suits  of  clothes  are  worth  $336,  what  is  the  price 
of  1,  2,  3,  7,  9  suits? 

22.  If  I  pay  $1  276  for  11  months'  rent,  find  the  outlay  for 
1,  2,  4,  8,  12  montlis. 

23.  If  9  carriages  cost  $1  215,  find  the  cost  of  1,  2,  7,  8,  18 

carriages. 

24.  If  8  acres  of  land  sell  for  $784,  find  the  selling  price  of  5, 
24,  40,  200  acres. 

25.  At  $5  each,  how  many  sheep  can  I  buy  with  $675? 

26.  At  11  cents  a  quart,  how  many  quarts  of  cherries  will 
1  2 13  cents  buy? 

27.  There  being  60  seconds  in  one  minute,  how  many  minutes 
are  there  in  12  900  Kieconds? 
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distance  ?  "«ys  mil  it  take  a  person  to  walk  that 

a.  1  ^i^STZ^^X''  T  "'"  "■"»  »  ^W  000  mile,; 
to  reacli  it  ?     '""""'•"'«'".  k"*  '""g  would  it  take  an  airehip 

wiL'^rthe'.SeTsS^ii-::;'"  '■'r  "•»  ■-"•• » — »" 

minutes  fcf  Kaeh  iU  ° '"""''  ™'''<'  <^  '>°«'  -any 

^^el^^to'^C^^H^^-^^l^y^how  ™„.  day,  „„„i.,  „ 
Of  5  200  miles  ?  '«»couver  to  the  Fiji  Islands,  a  distance 

33.  The  circumference  of  a  wheel  in  i  j;  f^*  u 
wiU  It  turn  in  going  one  mile  (5  Sfit)  ?       '      ""  ""^"^  *^«« 

^34.Howmanysheepwe,.«oldforf869.50,atthemteofS4.70 
W  QtSr&ve^riS;  ^2°^--*?  «  -anier  ta.e  to  go 

to|;e£ri&^;:tt£— ^^^^^^^^ 

^38.  At  S3.75  a  day,  how  long  wil  it  take  a  workman  to  earn 

39.  How  long  will  a  supply  nino  tiko  fn  fill 
.«n,„,  1  215  gaUon,,  i,  2?^,^ ::^TJ^^PJ^^^  con- 

i^olM'^^  "^^i;;^  '  -2S  aer«  wa,  divid.Hl  iu„. 
41    \vi,  .        1  Kequired  tlie  number  of  lots. 

the''™  ;;;;;X::'»' "  '^  "■»"  <'■  ■  '^>^nm^  mm  the ,um  or 
di  "^„?:L"""""'  '■'  '  «■"«  '-  """>  '^'  '20?  I^d  their 
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43.  What  number  is  16  times  less  than  784  7  Find  their  prod- 
uct also. 

44.  A  horse  cost  $240;  a  cow  cost  4  times  less.    How  much 
did  they  cost  together  ? 

45.  I  paid  $300  for  a  horse,  and  5  times  less  for  a  cow.    What 
would  2  horses  and  3  cows  have  cost  ? 

46.  Henry  has  $450;  Patrick  has  5  times  less.     How  much 
liave  they  together  ? 

47.  Mary  has  420  good  notes;  Ann  has  3  times  less.    Mary 
has  how  many  more  than  Ann  ? 

48.  Leo  is  13  times  less  old  than  his  grandfather  who  is  78. 
Required  Leo's  age,  the  sum  and  the  difference  of  their  ages. 

ScGQESTioN. — Remark  that  the  sum  is  14  times  Leo's  age, 
and  the  difference  12  times  Leo's  age. 

49.  1  728  is  how  many  times  as  great  as  144  ?  144  is  how  many 
times  less  than  1  728? 

50.  4  356  is  how  many  times  as  great  as  121  ?  121  is  how  many 
times  less  than  4  356? 

GENERAL  PROPERTIES  OF  NUMBERS 

FACTORS. 


110.  The  factors  of  a  number  are  the  numbers  which, 
when  multiplied  together,  will  produce  it. 

111.  The  factors  of  a  number  are  also  its  exacUdivisors: 
G  and  7  are  the  factors  or  exact  divisors  of  42;  2,  3  and  5 
are  the  factors  or  exact  divisors  of  30. 

112.  An  exact  divisor  will  divide  a  number  without 
having  a  remainder.  The  number  is  then  said  to  be 
divisible, 

113.  A  number  is  divisible  by  2,  that  is,  contains  the 
faftnr  2.  whon  ita  unitn'  figure  ii  0,  2,  4,  6  or  8. 
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18  divisible  by  4.   '    "'  "  "'«"'  the  number  they  expSra 

hand  n«tri™%t™^«';^»  f/  »•■»  '*«  three  ri,ht 
i»  divisible  by  8.   '^    ™'  "  "'"■"  ">«  number  they  «p?Sf; 

^''-'"»'    «•«.    TOM.    5  24.. 
is  "thVoSr"?.'"'  "  *"■*  »*  5,  when  its  units-  fi,„„ 

«  0."-  ^  "•'""'-  i'  "'-'fe  ».  10,  when  it.  unit,.  f^„„ 
the  sum  of  its  figu,4  fa  dtv?^SXV" '"*'^  **  *•  "'"'" 

thifumVrfeJLtSttfje  Vr-  '*  '^  -»'  -« 
E-X.-56  178  is  divisible  by  6. 


Oral  Exercises. 


w,  4"U;;  j:"i,;i,""-"  <">  i»iM„  by  o  by  4.  by  8.  by  s, ,, 


1. 
2. 

3. 
4. 


86. 
94. 
96. 
72. 


«,  12;}. 
6.  321. 


7.  918. 

8.  819. 

9.  515. 
10.  450. 
n.  660. 
13,  279. 


13. 
14. 
15. 
16. 


849. 

ai9. 

300. 
700. 


17.  4  907. 

18.  0  2n^, 


19.  3  027. 

20.  1356. 

21.  7  268. 

22.  4  867. 

23.  7  075. 
31.  9(^0, 


25.  8  124. 

26.  3  672. 

27.  1  235. 
W.  5  778. 

2».  9ioa 

i«.  8  328. 


GENERAL  PROPERTIES  OF  NUMBERS  81 

31.  Find  the  factors  of  39,  51,  58,  69,  78,  87. 

32.  Find  the  leap  years  between  1906  and  1931. 

Note. — l«ap  years  are  divisible  by  4;  centennial  yean  must 
be  divisible  by  400  to  be  leap  years. 

33.  Find  one  factor  of  395,  123,  777,  692,  1  276,  1  263. 

34.  In  how  many  ways  can  you  factor  60? 

35.  Find  the  missinfi:  factor: 


2X?X5x7-210. 
2x2x6x2x?-96. 


3x2x?x5-270. 
2X8X3X?-144. 


PRIME  FACTORS. 


121.  A  prime  number  is  one  that  has  no  exact 
divisor  except  itself  and  1. 

Thus,  2,  3,  5,  11,  19,  23  are  prime  numbers. 

122.  A  prime  factor  is  a  prime  number  used  as  a  factor. 

Thus,  3  x5  are  the  prime  factors  of  15,  since  3  and  5  are  prime 
numbers;  4  x8  are  factors  of  32,  but  are  not  the  prime  factors 
of  32;  2x2x2x2x2  are  the  prime  factors  of  32. 

Table  of  prime  numbers,  from  1  to  200: 


1 

13 

37 

61 

89 

113 

151 

181 

2 

17 

41 

67 

97 

127 

157 

191 

3 

19 

43 

71 

101 

131 

163 

193 

5 

23 

47 

73 

103 

137 

167 

197 

i 

29 

53 

79 

1U7 

139 

173 

199 

1 

31 

59 

83 

109 

149 

179 

123.  A  number  not  prime  is  called  componie.  It  is 
composed  of  othw  imcian  than  itself  and  1,  and  may  !» 
Uividnl  liy  simplp  prime  numbew  like  2,  3,  6,  7, 11,  etc. 


82 


J'UNDAMENTAL  OrKRATlONS 


f,.  Explanation. 

divisible  by  the  prime  numbprS-  77Vi"-^^u." 
by  the  prime  number  7  a-frl  Vhl*  *^'f»We 
pbtamed    s  the  orimrnnrAK^f  i .   '"t®.  Quotient 

is  composed  of  r^^r/tr/.^j;  g.^zru; """ 


2)462 
3)231 

7)77 


11 

Oral  Ezerciaes. 

400;-f«T4<»'°to''a»''  ""' "  '"""  2M  to  300;  f„™  sm  to 

Written  Everclses. 

Find  the  prime  factors  of  the  following: 

U.      375. 

12.  8  910. 

13.  2  970. 


1. 
2. 


120 
136. 

3.  216. 

4.  270. 
.390. 


6.  225. 

7.  775. 

8.  891. 


r 


9.  1.30. 
10.  420. 


14. 
15. 


1  250. 
1375. 


16.  2  430. 

17.  5  390. 

18.  1  280. 

19.  1  638. 

20.  1024. 

P»me   factors 
11  fi^  *^«  divisors  of  a  number; 


cribL'?rtfi?d:"™'°"  "'"•  "'"'^ 
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COMMON  FACTORS  OR  COMMON  DIVISORS. 

The  word  eommon  implips  belonging  to  or  pertaining  to  Mvtral. 
Thus,  two  or  three  persons  may  own  a  property  in  common; 
and  anger  may  be  defined:  a  passion  common  to  man  and  beast. 

126.  The  common  factor  or  cnmmdn  divimr  of  two 
or  more  numbers  is  any  numlier  that  will  exactly  divide 
each  of  them. 

Thus,  2  is  a  common  factor  of  24,  60  and  84. 

127.  When  numbers  have  no  common  factor  or 
divisor,  they  are  said  to  be  prime  to  each  other. 

Thus,  16  and  2.'S  are  prime  to  each  other. 

128.  The  greatest  common  divisor  (G.  C.  D.)  of  two  or 
more  numbers  is  the  largest  factor  common  to  the  numbers. 

Thus,  12  is  the  grea'est  common  divisor  of  24,  60  and  84. 

All  the  exact  divisors  of  24  are  2,  3,  4.  6,  8,  12;  of  60  are  2, 
3.  4,  5,  6,  10,  12,  15,  20,  30;  of  84  are  2,  3,  4,  6,  7,  12,  14,  21, 
28,42. 

The  divisors  common  to  the  three  numbers  are  2,  3,  4,  6  and 
12i!  and  the  greatest  common  divisor  of  the  thre?  numbers  is 
therefore  12. 
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Oral  Exercises.  ' 

1.  Find  the  greatest  number  that  will  exactly  divide  96  and 

2.  Find  the  greatest  number  that  will  exactly  divide  60  and 


3.  What  is  the  greatest  common  divisor  of  90  and  lOS? 

4.  What  is  the  greatest  number  that  will  exactly  divide 30, 
(iO,  .54  and  48? 

5.  Find  a  divisor  common  to  34,  HI  and  85. 

6.  Findallthe  numbers  less  than  100  of  which  19  is  a  common 
factor. 

7.  Name  5  numlwrs  of  which  12  Is  the  greatest  common 
divisor. 

8.  Name  3  comiM>slte  numbers  that  are  prime  to  each  othtr. 

9.  Find  the  greatest  common  divisor  of  48,  72,  96  and  120, 
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J»-  Kind  tho  .„^  ,„„^  ^^^  ^  ^^  ^   ^^   ^   ^ 

129,  Principles T     a         u 

nu8,  4  fa  an  ex^t  diviW  of  16  and  24. 


ot4: 
2X2. 


Prime  faoton 
of  16: 

2X2x2x2. 


of  24: 
2X2X2X3. 


'"">""«>  i«thj^^^''^'""y  "'  «"«  Prin,e  facto™ 
Sm';  '-^«'!:;^txrx2'°v2  v^"^  of «  .„d  «, 

Pnme  f„u>r.  of  60.2x2     ^  yL, 

Thn        I  •  '^"*XO. 

''-'-'irzxrrro.'°,i»*;"---x2x3: 

ITT        T'K      __  ouF, 

their  product,  and  of  theW^^^^^lr;'^^^^^^^      °^ 

ThuH.  4.  the  greatest  onn.    ^  "^^     ''""'''^• 

an  .xo^  cf,W.  ^'^^  *«"»"°"  divisor  of  ,2  and  40.  is  also 


of 
their 
sura 


j2"  3  times  4: 
''O- 10  times  4| 


o'.         /40  =  10  times  J- 

tnpir       11!?=  -i  .;         :• 

difference  |ilU_^4: 

(28  ■■  7  times  4- 

and  of  their  n2)  40  n 
remainder  j        3fl  ^^ 
..after  _f2 

^=»  10  time.  /   .,  40^^"        f'"    '         ' 
""•inder  i.  therefore  1  tiS  4        ■"*'*'"**^  ^  ««"«•  4;  the  re- 


their     /l2:^gJh«i; 
product  f_il^_£_^«me84; 

(480«30timp«4^4. 
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130.  Finding  the  greatest  common  divisor. 

I.  FACTORiNa  Method. — ^What  is  the  greatest  common 
divisor  of  54,  66  and  90? 

Operation. 
M-2X3X3X3. 
66  =  2X3X11. 
90*2X3X3X5. 

2)54    66    90 

3)27    33    45 


9    11     15. 


Explanation. 

As  the  prime  number  2  h  common 
to  each  or  those  numbers,  it  in  there- 
fore a  factor  of  their  greatest  common 
divisor;  as  the  prime  number  3  is 
common  to  each  of  the  resultinK  quo- 
tients, it  is  also  a  factor  of  the  greatest 
common  divisor.  There  being  no  other 
common  factor,  the  product  of  the 
common  factors  obtained  (2x3=0) 
is  the  greatest  common  divisor. 


2X3  =  6,  G.  CD. 

131.  Rule  I. — Write  the  numbers  one  beside  another  and 
divide  by  any  prime  number  common  to  all  the  numbers; 
divide  the  quotients  in  the  same  manner,  and  thus  continue 
until  the  quotients  have  no  common  factor;  the  product  of 
the  several  divisors  will  be  the  greatest  common  divisor. 

Written  Exercises. 


1  iiid  the  greatest  common  divisor  by  the  Factoring 
}r  dhoti: 


1.  9,18,45,72. 

2.  16,32,40,56. 

3.  36,  84,  66,  60. 

4.  33,  44,  55,  66. 

5.  2(\  39,  52,  65. 


6.  60,  72,  84,  laS. 

7.  28,  42,  58,  70. 

8.  63,  72,  81,  90. 

9.  38,  54,  72,  90. 
10.  42,63,81,147. 


11.  58,87,  116,145. 

12.  58,84,112,140. 

13.  61,  96,  12S,  160. 

14.  375,  590,  625,  750. 

15.  1  0'24,  1  280,  1  792. 


Note. — ^When  a  smaller  number  exactly  divides  a  greater 
one,  it  is  the  greatest  common  divisor  of  both.  For  example, 
12  and  48. 
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divt?7fT5''92'S'T84l'^''  ''  *•■'  greatest  «„„ 


Operation. 
2  592 


6 


1 


2  304 


Explanation. 

According  to  Principle  III,  the  great- 
est common  divisor  of  two  numbers  is 
also  an  exact  divisor  of  their  remainder 
\L%k^^''°a\^  is  contained  6  times 
in  z  oyj  ana  the  remainder  is  288  This 
remainder  must  therefore  contain  the 
^atest  common  divisor  of  2  592  and 
384.    But    288    is  ^not    their    greatest 

Sa^oa'^^I'  ^  **  ^o®8  °«*  exactly 
we  may  say  that  the  greaSf c^^?n"'di'SSyMS'S 


288 
288. 


z'^^^^Eh:^^?^''^^^:'^^ 


^^.ff^r=Wi?P^^-""°^"- 


So 


I 


IS 

loes 


i^J  ^^}^ }^-—I>ivide  the  greater  number  bv  the  Z^ss 

greatest  co^^l'Xtrof'^^^^^^^^  «"d  tlio 

divisor  ^f  this  common  dilS^S  o'fThe ^thiit^„,trS^ 

common  divisor"  "'"  '"*  •"^mainder  is  1.  the  numbers  have  no 


Written  Exercises. 

M^eihod:  ^^^   ^'^**''*  '''"'"'''"  '"'''"^°'"  ^y  **>«  ^^■'^•«^«^' 


1.  869  and  1  o80. 

2.  810  and  1  215. 

3.  615  and  820. 

4.  468  and  585. 

5.  1  538  and  2  307, 


6.  7  610  and  9  132. 

7.  7  976  and  8  973. 

8.  2  030  and  2  900. 

9.  1  390,  1  529  aiKl  1  807. 
10.  5  870,  18  197  and  24  067. 
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flO 


M. 


84 


o 


Written  Problems. 

Note.— Try  to  solve  the  fivo  first  mentally. 

I.  What  is  the  length  of  the  longest  pole  with  which  you  can 
exactly  measure  18,  24  and  36  feet? 

2  A  B,  C  and  D  have  $21,  $28,  «35  and  $42  respectively; 
they  want  to  buy  calv«s  at  such  a  price  as  will  exactly  use  each 
man's  money.  What  is  the  highest  price  per  head  they  can 
give,  and  how  many  calves  wiU  each  buy  at  that  price  7 

3.  Three  pieces  of  carpet  of  24,  32  and  40  yards  were  cut 
into  equal  strips  the  longest  possible.  How  long  was  each  strip  ? 

4.  Find  the  length  of  the  longest 
string  that  will  exactly  measure  the 
length  and  the  width  of  a  hall  84  feet 
by  48  feet. 

5.  Three  boards  of  15,  20  and  25  feet, 
were  cut  into  equal  pieces  the  longest 
possible.  How  long  was  each  piece  ? 

6.  Find  the  length  of  the  longest  string  that  will  exactly 
measure  the  length  and  the  width  of  a  field  126  yards  by  156. 

7.  My  field  measures  292  by  384  by  256 
by  400  feot.  I  want  to  fence  it  with  equal 
ritils  the  longest  possible.  Find  the  length 
of  each.  Find  the  number  of  rails,  if  the 
fence  is  5  rails  high. 

8.  A  grocer  wishes  to-put  272  quarts  of 
strawberries  and  304  quarts  of  plums  into 
cans  of  uniform  size  without  mixing  the 
fruits.  What  is  the  capacity  of  the  largest  can  that  may  be  used, 

all  being  filled? 

9.  A  farmer  has  three  tracts  of  land,  containing  respectively 
870, 1  479  and  1  740  acres.  He  wishes  to  divide  them  into  equal 
lots'  the  largest  possible.  Required  the  number  of  lots  and  tlie 
area  of  each. 

10.  A  triangular  field  measures  288  by 
390  by  450  feet ;  it  is  to  be  fenced  with  equal 
rails  the  longest  possible.  Find  the  length 
of  each.  Find  the  number  of  rails,  if  the 
fence  is  5  rails  high. 
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FUNDAMENTAL  OPERATIONS 

COMMON  MULTIPLES, 
tha? number'""'"'*'"  °^  ^  ""-b-  i«  one  or  more  ti.nes 
Thu,20,sa.u,tip,eof5..i„eeitis/...ti.e.5. 

times"^;e^  of  ^S"°''  "^"'"^'^  °'  ^  and  6.  since  it'  is  several 

-if nult/:i:^rsralle:S;^^  ^:  i^)  ^'^  '-0  or 
of  each  of  them.  '*  """'^''^  ^^"'^  is  a  multiple 

the  smaUest  number  exactly  di^siblo  by  4  Snd  e.""  ^''^'^'' 


Oral  Exercises. 


1.  W  a  multiple  of  3;  of  4;  of  6;  of  7;  of  .S. 
i'  r^^'""  ^^'^  '""'tiples  of  8;  of  10;  of  15-  of  21  •  of  m 
3.  >^ame  three  multiples  of  9;  of  7  of  u]  o  j  •' ,"  ,3'' 
andt;  '^^'"^  ^  —  -u^tiple  of  4  and  6;  of  5  and  6;  of  6 

12;  oi  S'lr""  ""'^'P'^  °^  3  and  4;  of  6  and  9;  of  8  and 

7  Is90tt  .''".'"'"""""^"^^''^'^^^S-d  7? 

8  F  nd    K     r     '""""'^  "^"'*'P'«  °f  9  and  10? 

and  5.  ^'^^  '^^*  *'°'""^""  ^"'tiple  of  213  and  4;  of  3,  4 

6  and  m '*  ""  '^'  ^'^^'  ^™'™'^  ^""'tiple  of  4,  5  and  8  ?  of  5, 
9,  6'Jt}  "  '''  ""^  ^"'"-^  -"'t.pie  of  10,  6  and  12?  ot 

or!^;e^mbi?s  ma^^^^^^  :?,'"'!;«»  -'Itiple  of  two 

each  number,  ar  '  no  other  factoS         ^"""^  ^^'*«'"«  ^^ 
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Thus,  the  least  common  multiple  of  6  and  15  ^.a  30. 

Explanation. 
The  prime  factors  of  6  are  2  and 
3;  hence  the  multiple  must  contain 

2  and  3.   The  prime  factors  of  15  are 

3  and  5.  As  the  three  is  already  taken 
as  a  factor  of  the  multiple,  there  only 
remains^  to  add  5  to  2  and  3.  The 

least  common  multiple,  therefore,  is  2x3x5,  or  30. 

137.  Finding  the  least  common  multiple. 

Example. — Find  the  least  common  multiple  of  120, 
150  and  180. 


Operation. 
6  =  2X3 
15  =  3X5 
L.C.M.  =  2X3X5  =  30 


Operation  . 


Explanation. 


2)  120 

150 

180 

2)  .iO 

75 

90 

3)  30 

75 

45 

5)  10 

25 

15 

Each  of  these  numbers  contains  the 
prime  factor  2;  hence,  the  L.  C.  M. 
must  contain  the  factor  2  at  least  once. 
But  2  is  also  a  prime  factor  of  60  and 
90;  the  L.  C.  M.  must  therefore  con- 
tain the  factor  2  at  least  one  more  time. 
Since  3  is  a  prime  factor  of  30,  75  and 
45,  the  L.  C.  M.  must  also  contain  the 
factor  3  at  least  once.  Since  5  is  a  prime 
factor  of  10,  25  and  15,  the  L.  C.  M. 
2         5         3        must  contain  the  factor  5  at  least  once. 
In  addition  to  the  factors  already 
obtained  (2x2x3x5),  the  L.  C.  M. 
must  contain  the  remaining  quotients  2,  5  and  3,  which  are  also 
prime  factors  of  the  three  given  numbers.  Hence,  the  L.  C.  M. 
must   be  2x2x3x5x2x5x3,  or   1800. 

138.  Rule. — 1  °  Write  the  numbers  in  a  horizontal  line; 
then  divide  by  any  prime  number  that  will  exactly  divide  two 
or  more  of  them,  and  set  down,  in  a  line  below,  the  quotients 
and  the  undivided  numbers; 

2°  Divide  as  before,  until  all  the  numbers  in  the  lower 
line  are  all  prime  to  each  other; 

S"  Then  multiply  together  the  divisors  and  final  quotients, 
and  their  product  will  be  the  least  common  multiple. 

Note. — If  no  two  of  tlio  given  numbers  have  a  common  prime 
factor,  the  least  common  multiple  will  be  the  product  of  all  the 
given  numbers. 
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Find  the  L.  C.  M.  of  : 

1.  16,  30,  33,  55. 

2.  28,  36,  50,  75. 

3.  60,  120,  240,  360. 

4.  21,  24,  72,  30. 

5.  25,  75,  125,  225. 


Written  Problems. 


6.  180,  216,  120,  720. 

7.  100,  110,440,500. 

8.  225,  400,  725,  925. 

9.  302,  401,  121,  363. 
10.  450,  700,  900,  960. 


NoTE.-Try  to  solve  the  five  first  mentaUy 

3.  John  can  walk  round  a  pond  in  8  m-nutes-  Panl  in  in 

5  and  fi^i '?  **""  ^^*  ''T''^'"  *^^*  '^"^  be  divided  by  2  3  4 
5  and  6,  and  leave  a  rema.uder  of  1  each  time  ?  ' 

or  30  yards  long.    R,»,„i^  .he  length  ^f  the  pit  ol'sift  '  ""' 

circun.fe^c''"^  re:"n'?'  f  ;  ''  """  «  ■■■'*-  •■" 
hnnr.  „  „       1  *"®  shoftest  distance  in  which  rach 

hoop  can  mako  an  exact  number  of  revolutions? 

in  t^J''  c.-  S:  ?"•  °' ''  '"*^ ''  ^'  '''''''^'^  ^«-  -->'  ti-., 

time'-i  Jthe!;  l'^c'^mI  '''  ''  '"'  '''  '^  •'°"*^'"^^  ^^^^  ^-^ 
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CANCELLATION. 

139.  144 -r  36  =  4.  If  we  separate  144  intc  thv  factors 
9  and  16,  and  36  into  the  factors  9  and  4,  we  may  write 
144^36  as  follows:  (9 X 16) -^  (9X4)  =4.  If  we  strike 
out  the  common  factor  9  in  both  cases,  the  proposition 
becomes  16^4  =  4.  (See  Principle  III,  N°  105).  The 
factors  of  the  dividend  are  usually  written  above  a  line, 
and  the  factors  of  the  divisor  below. 

^xle 

=  4. 

P  X    4 

140.  Principle. — Striking  out  a  common  factov 
from  both  dividend  and  divisor  does  not  change  the  quc- 
iient. 

141.  This  method  of  shortening  division  is  called 
cancellation. 


Example. 

X5). 


-Divide   (12X31X40X36)    by    (14X48X9 


Operation. 
4 
$ 
nX3lX0XM     124 

-= =17f 


7iX4iX9X^ 
7       i 

the  dividend  and  14  in  the  divisor,  leaving  4  and  7 
remain  in  tlie  dividend,  31x4,  making  a  product  of  124,  which 
bein^  divided  by  7,  the  reraaining  factor  iti  the  divisor,  gives  a 
quotient  of  17?. 


Explanation. 
Cancel  12  in  dividc'a<5  and 
48  in  divisor,  dividing  each  by 
12,  and  write  the  quotient  A 
below  48;  when  the  quotient 
is  1,  it  is  not  written;  4  and  9 
in  the  divisor  will  cancel  36 
in  the  dividend;  5  in  the  divisor 
will  cancel  40  in  the  dividend, 
leaving  8;  2  will  cancel  8  in 
Two  factors 


142.  Rule. — Strike  out  alt  factors  common  to  both  divi- 
dend and  divisor;  then  divide  the  product  of  the  uncancelled 


d2 
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lation.  Its  terms  not  being  factors.  But  -2><lX5.  „„„ . 

exixTo  '"^y  °^  cancelled. 

Written  Exercises. 

I^ivide,  using  cancellation; 

1.  (4X5X6)-(3X4X5). 

2.  (4X6X14)-f-(3X5x7). 

3.  (7X9X10)-(3X5X7). 

4.  (8X10X12)-(4X5X16). 

5.  (27X12X14)-(9X4X7). 

6.  (72X45X140)-(18X24X35). 

7.  (27X56X38)-.(19X35X40). 

8.  a00X33X250)-^(125X150). 

9.  (220X65X320)-C26X150X16) 
10.  (16X40X60X28) -^ (80X24X7). 

Written  Problems. 

cents  a  pound  ?  *^        ^'  P"""''^  °'  «»»«'.  worth  42 

™^'l^7veT?i'3tht.:'„T:r''r*  ''  -n..abusl,el, 
■t  40  cents  a  pomd  ?  ^'  "™*'""'nK  30  pounds  each, 

ho.  many  pieo«  7tlo  I'trS  «  vaT"  """"^^  '"'"^ 
worth  5  cents  a  yard?         """^"1!  ^2  yards  per  piece,  and 

oc.'io'""'  ""■  "°"  "'  '»  «  "»""*  "f  coal,  if  2  240  pounds 


GENERAL  PROPERTIES  OF  NUMBERS 


93 


6.  How  many  acres  of  land,  at  $35  an  acre,  will  pay  for  84 
tons  of  hay  at  $20  a  ton  ? 

7.  How  many  boys  working  during  15  days,  and  8  hours  a 
day,  at  10  cents  per  hour,  will  earn  as  much  money  as  4  men  in 
18  days  of  10  hours  each  and  at  25  cents  per  hour? 

8.  The  members  of  a  Cooperative  Farming  Society  buy  20 
barrels  of  sugar,  each  containing  288  pounds,  at  6  cents  a  pound; 
how  many  loads  of  potatoes,  each  containing  24  barrels,  at  $1.60 
a  barrel,  will  they  give  in  exchange  ? 

9.  How  many  times  is  the  area  of  a  field  24  X  36  feet 
contained  in  the  area  of  another  field  108x144  feet? 

10.  A  cellar  72  X  96  X  6  feet  is  how  many  times  as  large  as  a 
cellar  24X36X4  feet? 

THE  EQUATION. 

The  solution  of  many  problems 
may  often  be  made  easier  by  giving 
it  the  form  of  an  equation. 
8+4=12   is   an   equation,   that 
is,  the  expression  of  equality  between  two  quantities. 

(1)  8+4  =  12. 

(2)  8       =12-4. 

<  -e  these  two  equations;  you  will  see  that  in  (2)  the  4 

.  tak<>:  i  from  both  sides  to  keep  up  the  equality.     Thus, 

8+4=     12. 


8 


=  12—4. 


Study  8=6+2,  and  8 — 2=6,  and  you  will  understand  that 
a  number  may  be  mooed  from  one  side  of  an  equation  to  the  other 
side  by  changing  its  sign. 

What  is  done  to  one  side  of  an  equation  must  be  done 
to  the  other  side  to  preserve  the  equality: 

(a)        10=     10  (fc)         10=     10 

+  5=+  5  —  5  =  —  5 


15=     15. 


5  = 
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HiaiRG  the  foIlowinK  equations  so  that  the  first  number 
Tiill  remain  alone  at  the  left  of  the  equality  sign- 

liSl^H^o?-  t  'S?+I5=17'5-  7.  90-10+  5  =  85. 
i't^l^^ai'  ?-oP~20=  55.8.100+10-20-90 
3.80+15  =  95.   6.85^-10  =  70.9.    60-2  +  8  =  66.' 

Examples. 

1.  Multiply  my  money  by  5  and  I  shall  have  $.35 
How  much  money  have  I? 

Analysis. — 

Let  1  time  =  my  money. 
o  tames  my  money  =S:i5. 

1  time  =$7,  my  money. 

2.  There  are  444  sheep  in  tv  a  fields.  If  one  field  con- 

ANALYSIS. — 

TW  i/!' ™®  "J?®  number  of  sheep  in  one  field. 
And  4  tiZf  °  t"  ""'"^r  ''^t'^'^P  '"  "•*  other  Held. 
Therel"rl4&s:JSEp""  °'  '""^'^  ''^  ^°*^  ^'^ds.' 

^And%\ilT  =\\\  "i?^P'  ««■  t»'«  "'"nber  in  one  field 
And  3  times  =333  sheep,  or  the  number  in  the  oth- 
neld. 

acf^s  oViaM  M?  ^'"/k'^T"  *°««*her  have  240 
O'nLin    K         ^''  -^u^y"*  '^^^  40  acres  more  than  Mr 
U  Hagau,  how  many  has  each? 

Analysis. — 

Let  1  time  -Mr.  O'Hagan's  acres 
Then  1  /me +40  =  Mr.  Boyd^l  acres 

^      Theretei&stSZaSS^''-^^- 

Subtractm.  40  '-  both^sid^^^^^^^^^^       equation,  we  have: 

A   J  w   ^  ^'™®  =  100,  Mr.  O'Hagan's  acres 
And  1  t,me+40  =  140.  Mr.  Boyd'fLJet? 

simpfJ  w74°'lT'Lf  ^'T'*'""  ^  <me   2  <,>„es.  3  times,  you  may 

customary  toreDr^se^fc  i  y,w^«    *"?  ^'"'  '"^"'■^'  *'^-  ^^  '^  even 
X.  2  /.S  by  2  i  etc!  ""*"""'"  ^''^^'^'^  ^^  **»^  '^"er 


P 


i 
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4.  Multiply  my  money  by  4,  then  add  86  and  I  shall 
have  $60.     How  much  money  have  I  ? 

Analysis. — 

Let  1  t » my  money. 
4t+$6=$60. 

4  < -$50—16. 

4<=$44. 

1  ( -$11,  my  money. 

5.  The  sum  of  two  numbers  is  8,  and  their  differenre 
is  2.     Required  the  two  numbers. 

Analysis. — 

Let  1  t  =  the  smaller  number, 
i  t+S^the  areat  r  number, 
2  1+2  =8,  the  sum  of  both  numbers. 

2<=»-2. 

2<-6. 

1  <  =3,  the  smaller  number. 
1  <+2  =5,  the  greater  number. 

Written  Problems. 

1.  Twice  the  cost  of  my  bicycle  and  $5  more  equals  $75. 
Find  its  cost. 

2.  J  Va  age  plus  twice  his  age,  plus  6  years,  equals  42 
years.    I     v  old  is  he  ? 

3.  Robert  and  Roy  together  have  $3  000,  and  Robert  has 
2  times  as  much  money  as  Roy.    How  much  money  has  each  ? 

4.  The  sum  of  two  numbers  is  75,  and  the  larger  is  4  times 
the  smaller.    What  are  the  numbers? 

5.  A  says:  "My  age  is  twice  B's."  B  says:  "My  age  16  twice 
C's;"  and  C  says:"  The  sum  of  our  ages  is  140  years."  Find  the  r 
ages. 

6.  Divide  $840  among  3  men  so  that  the  first  shall  have 
twice  as  much  as  tb  third,  and  the  second  shall  have  as  much 
as  the  first  and  the  third  together. 

7.  My  money  plus  $20  a  J  minus  $14  equals  $19.  How  much 
have  I  ? 

8.  Subtract  64  from  10  times  a  certain  number  and  you  will 
have  twice  that  number     What  is  the  number  ? 


OG 


FUNDAarr.NTAL  OPERATIONS 


9.  Ther.  ore  3  400  antelopes  and  deer  in  Yellowstone  Park 
The  niunber  of  antelopes  is  200  less  than  twice  the  number  of 
deer.    Required  the  number  of  deer. 

.u  ^^n"^*!?**  ^.  ^'^^  ®^"*'  *"*"*  "^  money.  But  A  gave  B  $4,  and 
then  B  had  twice  a 3  much  as  A  had  left.  How  much  had  each 
at  nrst  7 


Questions  on  Theory. 

iroTE. — Give  an  example  in  each  case. 
1.  What  are  the  factors  of  a  number?  (110) 

'    ii^rs^f'nuTbe'rfmT.'^'''""  *^'  "^*°"  ""**  *^«  '^'^' 

3.  When  is  a  number  said  to  be  divisible?  (112). 

4.  When  is  a  number  divisible  by  2  ?  (1 13). 

5.  What  is  an  even  number?  an  odd  number?  (114). 

6.  When  is  a  number  divisible  by  4?  by  8?  (115,  116). 

7.  When  is  a  number  divisible  by  5?  by  10?  (117,  118). 

8.  When  is  a  number  divisible  by 3  ?  by  9  ?  by  6  7  (119,  12U) 

9.  What  is  a  prime  number?  (121). 
10.  What  is  a  prime  factor?  (122). 

(124*)'.  ^'""^  *^®  "^'^  '°''  ^""""^  ^^^  P"™®  '*^*«"  °'  »  number, 
to  find  w1£l7('l23r^"  '°*°  '^^"  P""'  '^"^^  «'"^^'^''  "^ 

thico^Jn  divisor r('l26r  ''"'""  °'  *"°  "'"  """^  °"'"^"- 
14.  When  are  numbers  r^id  to  be  prime  to  each  other?  (127) 

numWa^').'^'  ^"^'""'  '°'""'°^  ^^^'  °'  *^^  °'  "^"••^   . 

divi^r  ?^al9?  f)!""^''''      '**'°  *^^  *^«  P"™«  f"^^'^  of  it«  exaet 

;»  iJ*  The  greatest  comraon  divisor  of  two  or  more  uumbers 
IS  composed  of  what  factors  ?  (129,  II).  "umoers 

exi^iw\n^^t^^«lf?"'?u  ^'^i^''  °'  *^o  numbers  contained 
exactly  m  their  sum?  m  theu-  difference?  in  their  product' 
m  theur  remamder  after  division?  (129,  III).         «"^  proauct. 

r.}?'  ^"Tr*??  J?u  ^"^  **^®  greatest  common  divisor  by  the 
faclonng  Method?  by  the  Division  Method?  (131,  13^.    ^ 

20,  What  is  the  multiple  of  a  number?  (133). 
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21.  What  is  thci  cominun  multiple  of  two  or  more  tiiimho-s? 
(134). 

32.  What  ifl  the  least    common    multiple   of    two    or    more 
numbers?  (135). 

23.  What  prime  factors  must  the  least      »mmon   multiple 
contam?  (136). 

24.  How  do  you  find  the  least  common  n     liplo?  (13S). 

25.  Is  the  quotient  chanRi'd  if  you  reject  a  common  factor 
from  lx)th  dividend  and  divisor?  (140). 

26.  What  is  cancellation  ?  (140,  141), 

27.  What  is  the  rule  for  cancellation  ?  (142). 

REVIEW  OF  INTEGERS. 
Questions  on  Theory. 

1.  What  must  you  do  in  adding  when  the  sum  of  a  column 
exceeds  10?  Why? 

2.  What  must  you  do  in  subtracting  when  the  units'  figure 
"t  the  subtrahend  js  greater  in  value  than  the  units'  fi^nire  of 
the  nunuend? 

3.  How  do  you  multiply  when  the  multinlier  contains  an 
uitorvening  cipher? 

4.  How  would  you  manage  to  fi..  the  averag*  'o  ;f  your 
classmates  ? 

5.  If  you  knew  the  cost  of  a  certain  nurttier  of  .-scs,  how 
would  you  find  the  average  cost  per  horse .' 

6.  The  product  of  .two  numbers  being  k^^piu  and  one  of  tlie 
two  numbers,  how  Winild  you  finr'  the  othe.  .'m  mher? 

7.  How  do  you  find  the  diviu  .i<^  when  tlir  divisor,  quotient 
and  remainder  are  given  ? 

8.  Having  the  dividend,  remainder  and  quotient,  how  could 
you  find  the  divisor? 

9.  I  know  a  workman's  wages  per  hour,  and  the  numl)er  of 
hours    work;  how  shall  i  find  his  salary? 

,    10.  You  know  how  many  hours  a  car  has  bwn  ru.ining  and 
Its  average  rate  per  hour  in  miles;  how  can  you  find  the  distance  ? 

Rapid  drill  table. 

Each  of  the  following  exercises  comprises  20  operations. 

Ex.— For  N°  1,  (AxB=  ?)  multiply  4x7;  r>x4:  6x3;  7xS, 
and  so  on. 

A  slip  of  paper  or  a  ruler  will  help  you  avoid  misreading  the 
numbers. 
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A 

B 

C 

D 

E 

F 

]. 

4 

7 

42 

294 

882 

4  410 

2. 

5 

4 

36 

144 

676 

3  456 

3. 

6 

3 

^4 

72 

361 

3  240 

4. 

7 

8 

40 

320 

960 

7  680 

5. 

5 

7 

56 

392 

1568 

15  680 

6. 

2 

8 

72 

576 

1152 

4  608 

7. 

3 

3 

27 

81 

729 

5  103 

8. 

8 

7 

28 

196 

19(50 

9  800 

9. 

4 

s 

64 

512 

1536 

3  072 

10. 

3 

5 

40 

200 

1800 

5  400 

11. 

6 

6 

30 

180 

7  200 

28  800 

12. 

7 

9 

27 

243 

1  701 

8  505 

13. 

9 

S 

48 

384 

768 

2  304 

14. 

3 

6 

30 

216 

864 

3  456 

15. 

8 

8 

56 

448 

2  240 

4  480 

16. 

3 

7 

63 

441 

3  528 

7  0.j() 

17. 

9 

7 

49 

343 

3  773 

15  092 

18. 

4 

6 

42 

252 

1008 

5  040 

19. 

8 

9 

54 

486 

2  430 

7    90 

20. 

4 

5 

40 

200 

1000 

9000 

Oral  Exercises. 

1.  AXB  = 

_    9 

4. 

cxio= 

?             7. 

A+B+C= 

:    ? 

2    C- 

hH  = 

_    O 

.■>. 

100— c  = 

=  ?           8. 

DXM)0=  ? 

t 

3.  C- 

-B  = 

_    9 

6. 

DX2  = 

?              9. 

CX5=? 

Written  Exercises. 

10.  c 

+D+K4. 

■  '  ...   •» 

14.  DXC=? 

18.  E-5-C 

=  ? 

11.  E 

-D 

l_    9 

15.  DX1400=? 

r.  F^C 

^  9 

12.  F 

-E 

0 

16.  DX203=  ? 

20.  F-j-D 

_  9 

13.  DXB 

•> 

17.  E-; 

-B=? 

21.  AXBXC=? 

Written  Problems. 

WoUKMEn's  wages   and  SAVINGS. 

1 .  A  father  earns  $2.50  a  day  and  hia  son  $1.75.    How  much 
\\\\\  they  both  have  earned  in  a  year  if  thoy  work  302  days? 
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2.  A  mason's  wages  per  day  are  $3.75;  he  works  23  day.s  a 
month  and  8  months  a  year.  If  the  daily  household  expenses 
amount  to  $1.75,  what  can  he  save  in  a  year  ? 

3.  An  artisan  is  paid  275  cents  a  day.  He  works  300  days  a 
year  and  saves  14  975  cents.  Find  his  daily  expenses  in  cents; 
in  dollars. 

4.  A  laborer  earns  $2.50  a  day,  and  works  24  days  a  month. 
What  is  left  of  his  annual  income  if  indulging  in  spirituous 
liquors  costs  him  on  an  average  35  cents  a  day  ? 

5.  A  mechanic  who  is  paid  $2.60  a  day,  spends  $G88.40  and 
saves  $122.80  a  year.    How  many  days  a  month  does  he  work  ? 

Household  finances. 

1.  "Can  you  figure  up  the  family's  cost  of  living  ?"  said  Mr. 
Hancock  on  New  Year's  eve  to  his  oldest  children  Mary  and 
Charles.  "I  paid  for  rent,  $240;  for  heat,  $52.75;  for  light,  $17.(50; 
for  food,  $406.80;  for  clothing,  $160.50;  for  tram  and  car  fare, 
$64;  for  church  and  alms,  $35;  for  toys  and  sweets,  $30.60;  for 
doctor  fees,  $16;  for  books,  newspapers,  tobacco  and  sundries, 
$44.75.  How  much  money  remains  of  my  income  which  amounts 
to.?1230? 

2.  We  are  six;  find  the  cost  of  living  per  capita  (by  the  head). 

3.  What  is  the  monthly  cost  of  food  per  capita  ? 

4.  Find  the  average  cost  of  clothing  per  capita. 

5.  Now  suppose  we  should  next  year  reduce  our  expenses  as 
follows:  clothing,  $4  a  month;  tram  and  car  fare,  $2  a  month; 
toys  and  sweets,  $1  a  month;  books,  newspapers,  tobacco  and 
Miiidr«s,  $2  a  month.  What  would  our  annual  savings  amount  to  ? 

6.  If,  like  our  unfortunate  neighbor  X,  I  had  this  year  spent 
S3  a  week  on  spirituous  liquors,  what  would  now  remain  of  my 
salary  ? 

7.  Ten  years  ago,  continued  Mr.  Hancock,  I  used  to  earn 
SS40  a  year;  rent  cost,  $14  a  month;  light  and  heat,  $44  a  year; 

ood,  $240;  all  other  expenses,  $298.     What  were  thon  the  annual 
wTvings? 

8.  If  the  family  was  then  composed  of  four  members,  what 
was  the  cost  of  living  per  capita  ?  Compare  it  with  the  actual 
t().st  of  living.    Find  the  difference. 
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9.  If  during  the  last  10  years  we  had  saved  $45  more  tlian  we 
did  save,  according  to  N°  7,  what  sum  would  our  total  savings 
amount  to  ?  * 

10.  If  my  actual  salary  were  only  $840,  what  would  be  this 
^  year  s  shortage  ?" 

Helping  mother. 

1.  Mre.  Strong,  a  charwoman,  earns  $1.25  a  day.    If  she 
spends  50  cents  a  week  for  car  fare,  and  works  6  days  a  week 
what  IS  her  net  mcome  weekly  ?  yearly,  if  she  works  51  weeks  ? ' 

nf  w^r  If  S^""^^"-  '^'^^  ^"fe-iasurance  policy,  the  amount 
of  which,  $1  000,  was  mvested  so  as  to  yield  $50  a  year.  What 
sum  must  she  add  to  the  $50  to  pay  off  her  year's  rent,  if  one 
month's  rent  is  $9  ? 

3.  Guy  earns  money  for  his  mother  before  and  after  school 
Kvery  week  he  gets  $1  for  delivering  newspapers,  and  25  cents 
for  runnmg  errands.  On  Saturday  evenings  he  lu.kes  75  cents 
in  a  grocery.  How  much  does  he  bring  in  every  month? 

4.  Kate,  Guy's  sister,  does  her  bit  too.  A  neighbor  pays  her 
5  cents  an  hour  for  wheeling  the  baby.  If  she  works  SOhours 
a  month,  how  much  does  she  earn  in  a  year? 

5.  Andrew  their  brother,  grows  vegetables  in  a  vacant  lot. 
TfY/r^i  «.  of '^  lend  him  $1.50  to  pay  for  seeds  and  tools. 
If  he  sells  $4.35  worth  of  cabbages,  $3.75  worth  of  tomatoes, 
Sfa.25  worth  of  potatoes,  and  $3.25  worth  of  onions,  and  pavs 
hack  the  money  borrowed,  how  much  is  he  also  able  to  give  his 
mother  ?  s       •!  o 

Wastefulness. 

1.  If  a  man  earning  $1.75  a  day  idles  away  72  work  ig  days 
m  a  year,  how  much  money  does  he  lose? 

2.  The  cost  price  of  a  farm  wagon  is  $56;  it  will  last  only  7 
years  if  left  out  m  the  yard  exposed  to  the  weather;  but  it  will 
ia.st  twice  as  long  if  carefully  sheltered.  Leaving  it  out  repre- 
sents what  amiual  loss?  * 

3.  Two  neighbors,  the  same  year,  each  bought  for  $300  worth 
of  improved  farming  implements.  One  of  them  took  such  care 
of  his.  that  after  15  years  they  were  still  in  good  working  order, 
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while  the  other  carelessly  left  his  exposed  to  the  weather  and  had 
to  spend  $315  for  repairing  and  renewing  them.  What  was  the 
annual  cost  of  negligence? 

4.  A  ton  of  straw  contains  12  lb.  of  nitrogen,  10  lb.  of  potash, 
and  2  lb.  of  phosphoric  acid.  Nitrogen  is  worth  20  cents  a  pound  • 
potash  and  pnosphoric  acid  each  5  cents  a  pound.  What  sum  does 
that  farmer  waste  who  instead  of  using  his  straw  as  a  fertilizer 
burns  20  tons  of  it  ?  ' 

5.  A  man  addicted  to  drinking  spent  25  cents  a  day  on  spirit- 
uous hquors  and  was  idle  for  50  working  davs  worth  $2.50  each. 
What  total  sum  of  money  did  he  lose  in  a  year  ? 

Finding  the  selung  price,  the  profit,  the  loss. 

Cost  price +Profit  =  .Selling  price. 
Cost  price — Loss    =  Selling  price. 

1.  A  merchant  buys  372  yd.  of  cloth  at  SO  cents  a  yard  To 
realize  a  profit  of  ^75,  he  must  sell  for  what  total  price  ? 

2.  A  dealer  bought  14  pieces  of  cloth,  each  containing  85 
yd.,  at  $22.10  apiece.  WTiat  must  be  the  total  selling  price  if 
he  wants  to  gain  8  cents  a  yard  ?  ' 

3.  I  bought  25  yd.  of  cloth  at  64  cents  a  yard.  If  I  lost  5 
cents  a  yard,  what  was  the  total  selling  price? 

4.  I  bought  10  $2.25  hats  and  sold  them  so  as  to  gain  $7  50 
on  the  whole.    How  much  did  one  hat  sell  for? 

5.  A  hatter  received  150  caps  billed  at  32  cents  each.  In 
consideration  of  immediate  cash  pavment,  ho  was  allowed  a 
rebate  of  $1.20  on  the  whole.  He  sells  38  caps  at  45  cents,  and 
oh  at  28  cents.  At  what  price  apiece  must  he  sell  the  remaining 
cajis  to  net  a  profit  of  $13.98  ? 

Selling  price— Cost  price  =  Profit. 
Cost  price — Selling  price  =  Loss. 

6.  A  drover  buys  85  sheep  at  $7.35  each,  and  sells  them 
all  for  $599.98.    Docs  he  gain  or  lose  ?  How  much  ? 

7.  A  butcher  buys  65  rabbits  at  28  cents,  and  sells  them  at 
4o  cents  a  head.  Find  his  net  profit,  if  freight  and  other  charges 
amount  to  $2.36. 
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CO  f^'  L^''^^^  1?^  '^'^P  **  ^-^2.  Three  month,  after  I  sold 
02  for  $586,  and  the  rest  at  $9.50  each.  Find  my  net  profit  if 
they  average  $2.10  a  head  for  pasturage. 

IS  »?'«7^?.''^^5*iT.?o."lf  J^^  '^V^P  ^^  *^-3^  ^«^-  He  sells 
18  at  $7  35  and  45  at  $8.25;  5  die,  and  the  others  are  soH  at  $6.90 

each.    Find  my  gam,  sundry  expenses  amounting  to  $43.25. 

eT?*=«'^'^  f^l°*  ^"^^  ^°''  ^^  ^  «°^  a*  ♦he  average  price  of 
A'^'     .   ''•'^'■^^  *^^  ^*'''  ^'^  *™"^^e.  He  then  sells  the  cows 
at  $92  each,  retains  $25  for  hia  ser>rice8  and  $35  for  extra  charges 
Jind  my  net  gam. 

•     Gross  cost  =  (price  of  one)  X  (n.  of  cows)  +  buying  charges 
gain  or  the'loss.^  ^^"^  °^*  "^^^^  *"^  *^«  gross'^oost  =  the 

11.  A  speculator  buys  2  500  bushels  of  wheat  at  89  cents  a 
bushel;  he  pays  $175  for  freight,  $23  for  drayage  and  $15  for 
insurance,  i^  ind  his  loss  or  gain  if  the  wheat  sells  for  99  cents  a 
bushel. 

i -.^J"';''''.^*'',*^  '""^"^  ^^  ^"«*^«'»  «f  "^^^  at  48  cents  a  biishel 
and  / 50  bushels  of  lye  at  69  cents  a  bushel.  If  the  selling  charges 
aggregated  $85,  find  his  net  gain,  the  cost  price  being  $626.50. 

13.  A  man  bought  a  house  for  $5  600,  spent  $900  for  im- 
provements and  then  sold  it  for  $7  500.  If  the  selling  charges 
were  $50.  find  the  net  gain.  * 

14.  I  bought  60  barrels  of  apples  at  $2.25  each.  Sorting  them 
gave  3o  barrels  of  first  quality  and  21  barrels  of  second  quality 
the  others  were  unsalable.  I  got  $3.50  a  barrel  for  the  first 
choice  and  $2.15  for  the  second.  Find  my  gain  or  loss  if  the 
sorting  cost  $6. 

«.o^;n^'i^  annual  purchases  amount  to  $47  500  and  my  sales  to 
.?  )2  500;  l)uying  charges  aggregate  $700  and  selling  charges  $800 
l  ind  my  net  gam.  s     '»'      • 

Profit  apiece. 

1.  32  yards  of  cloth  cost  $107.20  and  sold  for  $163.20.     What 
IS  the  profit  per  yard  ? 

r   \}}^''^^\^^y^''^  °f  «'«**^  at  $2.50a  yard  and  sold  the  whole 
lor  $80.    Find  the  profit  per  yard. 
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3.  I  paid  $29.50  for  a  piece  of  cloth  of  118  yd.  Find  the  gain 
jxjr  yard,  if  the  selling  price  was  'iJ,  cents  a  j'ard. 

4.  A  tailor  bought  6  yd.  of  cloth  at  $2.40  a  yn  d,  and  trim- 
iiiings  for  $1.35.  He  made  7  coats  which  he  sold  at  $3  each. 
Find  his  profit  per  coat. 

5.  A  merchant  bought  6  pieces  of  linen,  each  containing  48 
yd.,  for  $144.  Find  his  loss  or  gain  per  yard,  if  each  yard  sold  for 
lid  cents. 

Total  cost  price. 

Cost  price  =  Selling  price— Proi.  . 
Cost  price  =  Selling  price + Loss. 

1.  8V  :>  yd.  of  linen  sold  for  39  cents  each.  Find  the  total  cost 
if  a  profit  of  $87.50  was  realized. 

2.  I  lost  30  cent^  per  yard  by  selling  275  yd.  of  cloth  for  $500. 
What  was  the  total  cost  ? 

3.  A  merchant  bought  12  pieces  of  merino,  each  containing 
104  yd.  He  realized  a  profit  of  $13.25  per  piece  by  selling  the 
merino  at  95  cents  a  yard.    What  was  the  total  cost  ? 

4.  I  bouj-ht  a  piece  of  cloth  measuring  66  yd.  Find  its  cost,  if 
I  gained  35  cents  per  yard  by  selling  15  yd.  for  $18.75. 

5.  A  merchant  buys  208  yd.  of  cloth.  He  sells  45  yd.  at  $1.95 
a  yard,  85  yd.  at  $2.05,  and  what  remains  at  $1.75  a  yard.  If 
his  total  gain  is  $135.75,  find  the  cost  of  all  the  cloth. 

Cost  price  apiece. 

1.  85  hats  sold  for  $80.75,  which  was  an  advance  of  $10.20 
on  the  total  cost.    Required  the  copt  per  hat. 

2.  A  milliner  buys  36  hats  and  sells  them  at  $9  apiece,  thus 
making  a  total  profit  of  $90.    Find  the  cost  per  hat. 

3.  A  milliner  bought  65  hats  at  a  factory-.  She  gained  $i.25 
per  hat  by  seUing  the  whole  for  $21 1.25.      Find  the  cost  apiece. 

4.  A  hatter  buys  3  dozen  of  hats  which  he  sells  for  11432, 
thereby  losing  75  cents  per  hat.    What  was  the  cost  apict-c  ? 

5.  A  hatter  one  season  sold  432  hats.  324  liats  brought  in 
?'i  ^44;  the  others  sold  for  $5  apiece.  If  his  average  gain  per 
hat  was  $1,25,  find  the  cost  price  of  one  hat. 


104 


FUNDAMENTAL   OPERATIONS 


HpKfcj)   AND    DISIANCE. 

(X.  of  miles  an  hour)   X  («•  of  hours)  =  distance. 
Distance -r  (n.  of  miles  an  hour)  =n.  of  hours. 
Distance -5- (n.  of  hours)  =n.  of  miles  an  hour. 

1.  Two  couriers  684  miles  apart,  started  towards  each  other 
traveling  at  the  rate  of  15  and  13  mi.  an  hour  respectively.  How 
far  were  they  from  each  other  after  19  hours  ? 

2.  A  and  B  started  together  from  the  same  point  and  traveled 
in  the  same  direction,  A  at  the  rate  of  22  mi.  a  day,  and  B  at  the 
rate  of  18  mi.  After  6  days,  B  retraced  his  ops  and  reduced  his 
walking  rate  to  14  mi.  a  day.  How  far  apart  were  they  9  days 
after  starting  off?  In  what  time  could  A  walk  286 mi.? 

3.  Two  steamers,  bound  for  Montreal,  left  Havre  at  the  paxne 
time,  one  going  14  mi.  an  hour,  the  other,  20.  How  far  apart 
were  they  after  4  days?  In  how  many  hours  did  each  cover  the 
distance,  >{  080  mi.  ? 

4.  Two  steamers  start  towards  each  other  at  the  same  time, 
one  from  Yokohama  (Japan),  the  other  from  Victoria  (British 
Columbia),  cities  4  283  mi.  distant.  How  far  apart  will  the  steam- 
ers be  after  5  days,  if  the  first  goes  15  mi.  an  hour,  and  the  second 
17  ?    In  how  many  hours  will  they  meet  ? 

5.  It  is  2  450  mi.  from  Liverpool  to  Halifax,  3  600  mi.  from 
Halifax  to  Vancouver,  6  766  mi.  from  Vancouver  to  Sydney 
(Australia).  Allowing  2  days  for  delays,  how  long  will  it  take  to 
go  from  Liverpool  to  Sydney,  via  Halifax  and  Vancouver,  at  the 
rate  of  16  mi.  an  hour  by  boat  anJ  30  mi.  an  hour  by  rail  ? 

Unequal  shAxUng. 

1.  I  paid  $37.40  for  a  suit  of  clothes  and  an  overcoat.  Find 
tb-  cost  of  each,  if  the  suit  of  clothes  cost  $5.20  more  than  the 
overcoat. 

2.  I  paid  $73.50  for  two  pieces  of  cloth  of  like  quality  invoiced 
at  $1.05  a  yard.  Find  the  length  of  each  piece,  if  one  was  14 
yardii  longer  than  the  other. 

3.  Divide  $5  200  amoug  3  persons,  giving  $900  more  to  the 
first  than  to  the  second,  and  $800  more  to  the  second  than  tf^ 
the  third. 
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4.  $6  490  were  divided  among  4  partners  as  follows:  the  first 
li.id  $160  more  than  the  second;  the  second  had  $240  more  than 
the  third;  and  the  third  had  $350  more  than  the  fourth.  How 
many  dollars  did  eacJi  get? 

5.  I  bought  two  p?eces  of  cloth,  each  containing  30  yards,  and 
paid  $114  for  botb^  thereby  giving  $18  m.jre  for  one  than  for. the 
other.    What  was  the  price  of  one  yard  in  each  case  ? 

Propebties  of  numbebs. 

1.  If  I  counted  the  trees  of  my  orchard  2  by  2,  3  by  3,  4  by  4, 
5  by  5,  6  by  6,  or  7  by  7,  the  result  would  always  be  an  exact 
number  of  trees.  Find  the  minimum  number  of  trees  that  the 
ui-chard  can  contain. 

2.  Find  the  prime  factors  of  1  380  and  276;  then  find  their 
greatest  common  divisor  and  least  common  multiple. 

3.  Three  steamboats  started  from  Montreal  together  on  the 
2nd  of  June.  Find  the  next  date  at  which  they  starts  together 
again  from  Montreal,  if  the  first  l«aves  Montreal  even,  four  days; 
the  second,  every  nine  days;  \Iie  third,  every  fifteen  days. 

4.  Find  the  greatest  common  divisoi  of  930,  620,  and  their 
difference. 

5.  Find  the  smallest  number  which  when  divided  by  5,  by 
15,  by  12,  or  by  30,  always  gives  a  remainder  of  4. 

Population  of  Canada  at  di^'ferent  periods. 

1.  The  population  of  New  France  was  340  souls  in  1640;  from 
1640  to  1663,  Canada  received  1  264  immigrants;  during  the 
same  period,  the  excess  of  births  over  death;  was  891.  Find 
the  population  in  1663. 

2.  According  to  Talon's  census,  the  population  of  1667  was 
3  918  souls.  Find  the  population  of  1685  if  it  repre^onts  an 
increase  of  6  807  souls.  Find  the  increase  between  HtJS  and 
1667. 

3.  There  wero  3  090  more  inhabitants  in  1698  than  in  1685. 
Hoquired  the  po^  alation  of  1698. 

4.  The  population  of  171 4  exhibit  d  an  increase  of  5 149  souls 
over  that  of  1698,  and  the  population  of  1739  m»  increaaa  of 
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a  737  80UJS  over  that  of  1714.  Required  the  popuUtion  of 
1714  and  that  of  1739.  ^ 

,o  o«o^/°™  *^^  ^  ^^^'  *^®  ^^'^^  ^  births  over  deaths  was 
12  308;  from  1754  to  1765,  the  increase  was  14  801.  What  was 
the  population  in  1754  ?  in  1765  ? 

6.  In  1784,  the  districts  of  Quebec,  Montreal  and  Three 
Rivers  numbered  113  012  CanadUns,  and  Upper  Canada  10  OQO 
United  Empire  Loyalists.  The  population  of  Newfoundland 
was  10  244 ;  that  of  Nova  Scotia  32  000;  the  Acadians  were  close 
upon  1 1  000.  What  was  the  total  population  of  British  North 
America? 

7.  In  1806,  the  population  of  New  Brunswick  was  35  000* 
of  Prince  Edward  Island  9  676;  of  Nova  Scotia  65  000;  of  Upper 
Canada  70  718;  of  Lower  Canada  250  000;  of  Newfoundland 
26  505.  Required  the  population  of  1806.  What  was  the  in- 
crease over  that  of  1784? 

8.  Inl827,UpperCanadanumberedl77l74souls,andLow^r 
CMiada  473  475;  in  1832,  Upper  Canada  numbered  263  654, 
and  Lower  Canada  653  134;  in  1848,  Upper  Canada  numbered 
725  879,  and  Lower  Canada  786  693;  in  1860,  Upper  Canada 
numbered  1  396  091,  and  Lower  Canada  1111  566.  Find  the 
successive  increases  for  Upper  Canada,  then  for  Lower  Canada. 

9.  The  population  of  the  Dominion  of  Canada  was  3  689  257 
in  1871;  of  4  324  810  in  1881;  and  of  4  833  239  in  1891.  Find 
the  successive  increases. 

10.  In  1901,  there  was  an  increase  of  638  076  over  1891*  and 
in  1911,  an  increase  of  1  835  328  over  1901.  Find  the  popula- 
tion of  1901,  and  that  of  1911.  ^^ 

Population  of  Quebec. 

Groups.  1901  1911 

l'^'\?\ 1322155  1605  339 

fT«*^ 114  710  153  295 

*"7-- • 114  842  103  147 

f^**'*^ • C006S  58555 

Su      9166  9993 

Hebrews....       7507  30648 

Other  races  (14) 20390  42255 
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1.  There  were  how  many  more  French  people  in  1911  than 
in  1901? 

2.  Add  the  English,  Irish  and  Scotch  groups  for  1911  and  1901, 
and  then  find  the  difference  between  the  two  sums;  then  find 
the  increase  or  decrease  of  each  of  these  groups  separately. 

3.  How  many  more  Hebrews  were  there  in  1911  than  in  1901  ? 
Find  the  increase  of  the  Indian  poptilation. 

4.  Find  the  total  population  of  Quebec  for  1001  and  1911, 
and  then  the  increase. 

5.  From  the  French  population  of  1001  subtract  the  sum  of 
all  the  other  groups.    Do  the  same  with  the  1911  column. 

Antialcohousm. 

Province  of  Quebec,  1915. — Licenses  for  the  sale  of  intoxicating 
liquors. 

Grocenes^i 

Cities.           Popula-  Bars,  (retail   and  Bor- 

TiON.  wholesale),  tlers. 

HuU 22000  14  5  4 

Maisonneuve 39  770  19  28  — 

Montreal 650  000  400  565  18 

Quebec 90  000  50  117  7 

St.  Hyacinthe 1 1 670  10  10  3 

Sorel 8  715  9  8  1 

Sherbrooke 19  305  15  8  3 

Three  Rivers 19  000  12  15  6 

Valleyfield 9  487  8  3  2 

1.  Find  the  total  population  of  these  nine  cities. 

2.  Required  the  number  of  bars  retailing  spirits. 

3.  Find  the  niunber  of  groceries  canying  on  the  liquor  business. 

4.  How  many  bottlers  were  there? 

5.  How  many  inhabitants  were  there  for  one  bar  in  each 
of  the  above  cities  ? 

Note. — Overlook  remainders  in  Problems  5,  6  and  10, 

6.  If  you  divided  the  total  population  of  these  nine  cities  by 

their  total  number  of  bars,  what  average  would  you  get? 

Note. — Of  course  the  answer  would  contain  the  abstemious 
as  well  as  the  non-abstemious.  Divide  the  answer  by  5  and  you 
TV-ill  know  the  average  number  of  clien*'*  to  a  bar. 
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7.  In  the  1  221  other  municipalities  of  the  Province,  there 
were  176  bars  less  than  in  the  nine  giver*  municipalities.  How 
many  bars  were  there  outside  of  the  nine  given  municipalities? 
How  many  in  all  the  Province  ? 

8.  In  1915,  out 
of  1  230  municipal- 
ities, 853  had  pro- 
hibited the  sale  of 
alcoholic  liquors. 
How  many  were 
still  carrying  on 
that  pernicious 
trade? 

9.  In  1910,  the 
Province  had  1  282 
bars.  How  many 
were  barred  out  in 
5  years  ? 

10.  In  Montreal,  in  1915,  there  were  4(X)  l)ars  and  5G5  licensed 
groceries.  Find  the  sum;  then  the  average  number  of  persons 
to  one  liquor  counter. 

Propagation  op  Faith. 

vStatement  of  the  alms  contributed  the  world  over  to  the 
I'ropagation  of  Faith  in  1913. 


CouNTMES.  Francs. 

France 3  333  800. 

Germany 626  883. 

Belgium 363  383. 

Italy 296  818. 

Great  Britain 234  709. 

Spain 165  710. 

Switzerland 98  26 1. 

Austria- Hungary. .  77  405. 

Netherlands. .......  61  672. 

Luxemburg 26  435. 

Portugal 20  978. 

Levant 56  962. 

Rest  of  Europe ...  2  404. 


Countries.  Francs. 

United  States 2  196  053. 

Canada 38  763, 

Mexico 23496. 

Chili 84719. 

Brazil 45  885. 

Uruguay 37  585. 

Peru 3  000. 

Bolivia 2463. 

Rest  of  South  America  3  063. 

Central  America 5  978. 

Oceanica 23  787. 

Africa 23  029. 

Asia 9  082. 
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1.  How  much  moi-n  than  Germany  did  Fmnce  give? 

2.  How  much  more  than  Gennanyand  Austria-Hungary  did 
France  give? 

3.  At  20  cents  to  the  franc,  what  is  the  value  in  our  money 
of  France's  contriijution  ? 

4.  France  gave  how  many  more  francs  than  all  the  other 
countries  of  Europe  together? 

5.  Switzerland  gave  how  many  more  francs  than  Canada? 

6.  How  much  less  than  I'rancc  did  Ihe  United  States  con- 
tribute? 


^-v 


7.  Find  the  total  contribution  of  the  United  States,  Canada 
and  Mexico. 

8.  Find  how  many  dollars  Canada  gave,  counting  5  francs  to 
the  dollar. 

9.  Find  the  total  sum  given  in  1913  for  the  Propagation  of 
Faith  1°  in  francs,  2°  in  dollars. 

10.  From  1822  to  1893,  France  contributed  255  million  francs 
to  that  excellent  work,  thereby  giving  93  million  francs  more  than 
all  the  other  countries  of  the  world  together.  How  much  money 
did  the  latter  give  1°  in  francs,  2°  h   '  "-rs? 
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Thb  WAR  or  1914. 

an™-**®*^"*  *"'  •^f.""'*'^  ^^^^'  «'*«••  17  months  of  war   the 
approximative  standings  of  the  bcUigerents  were  J  forows: 

Alues.      PlvusTED.     J-'^'i^'T-    Killed,    ^^ound-    Cap- 

Great  Britain.  1253  000  4  mm  115000    SSl'Sio    n^Z 
J^".^ 8000000    1690000  270000     840000  ISOoS 

^'. 800000  3150000  72000  224000    48  nnn 

^jg!"™ 300000  550000  27  000  84000     SZ 

S'*'» 300000  100000  27000  84000     IsSS 

Montenegro...  50000  30  000  4500  UoSosZ 
Teutons. 

Srr *'^°°"   ''*'**  «' 373  1510  040  3?;>5.0 

Tu"T™'So"sss  2^z  «is  r**"  ^'"^'0 

T,  I     \ """  """    *  <«^  000     45  000     140  nno     "m  nnn 

^"'»™ «»«»      3SO00O    36666    mw    mSS 

Ml  885  515  Teuto^?  ^'  ''''  "•"'  ^  "  ««'  *e  Alli«  to 
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8.  If  Canada's  contribution  to  the  war  averaged  30  million 
dollars  a  month,  how  much  was  it  for  45  months?  Taking  the 
))opulation  as  7  500  000,  how  much  does  this  mean  that  every 
inan,wonum  and  child  must,  on  an  average,  pay  or  be  responsible 
for  paying?  What  did  it  cost  Canada  to  back  each  of  her  brave 
4r>0  000  soldiers? 

9.  A  75  fieldgun  costs  S3  600, 
■hots  about  400  shells  in  one 
4a,y,  and  at  that  rate,  lasts 
only  15  days;  a  shell  costs  S6 
and  weighs  16  lb.  In  15  days, 
a)  how  many  shells  are  shot 
by  one  gun?  6)  how  much 
money    is   spent  for  one  gun 

and  the  shells  used  ?  how  much  for  the  1 20  guns  of  an  army  corps  ? 

c)  how  many  pounds  of  metal  are  hurled  agai'nit  the  enemy  ? 

10.  At  the  great  battle  of  Verdun,  during  100  dajrs,  16  mil- 
lion tons  <rf  metal  were  daily  sent  whizzing  lu  the  air  by  both 
sides  together.  At  $4  per  100  lb.,  what  is  the  value  of  Verdun's 
new  iron  mine  ?  (1  ton  =  2  000  lb.) 


Miscellaneous  problems. 

1 .  A  yoimg  girl  knits  15  pair  of  stocking  in  50  evenings 
using  7  lb.  of  yam  purchased  at  50  cents  a  pound.  If  she  sells  her 
stockings  at  60  cents  a  pair,  how  much  has  she  earned  per 
evening? 

2.  Five  dozen  of  shirts  wcie  made  out  of  180  yd.  of  linen 
bought  at  37  cents  a  yard.  A  needlegirl,  paid  49  cents  a  day, 
did  the  work  in  48  days.  Buttons  and  thread  cost  $1.08.  Find 
the  cost  of  one  shirt. 

3.  I  paid  $14.40  for  80  yd.  of  calico,  out  of  which  2  dozen 
:hirts  were  made.  Find  l"  the  price  of  one  yard  of  calico; 
2°  the  gross  cost  of  one  ^irt  if  its  making  cost  25  cents. 

4.  A  merchant  bought  80  dozen  of  plates  at  $1.25  a  dozen. 
Twenty  were  broken,  and  he  sold  the  rest  at  15  cents  apiect . 
Find  his  profit. 
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5.  Aladybuys  12yd.ofsilkat$1.25ayardand9yd.oflace 

„i  i-t  ^  ^""fo   'i''*.^  ^*  ^^'"^  '■^**'  of  5  yd.  for  $12.50  and  sold  it 

?art  dTllV'-        ''"''  ^'^^'^'^  ^^"^'^^  *^^-    ""^^  ^^y 

nnt^'J'"l?^'^''uPP'^^>""*^'"  With  water;  the  first  pours 

first,  the  th  rd,  120  gallons  more  than  the  second.  How  much 
water  runs  mto  the  fountain  in  48  hours  ? 

worfh  dSr^ir''  '"^""^T}  ^^  '■^•"'^"'^  ^  ^^y'  *»^^* '«'  15  cents 
Hnw;,„T^  ^^'f u  "°'^  '"^"^  cigarettes  did  he  smoke? 
How  much  money  did  he  waste  ? 

9    A  drunken  wt)rkman,  struck  by  an  auto,  was  laid  ud  for 
3  weeks  m  a  hosp.td.    He  had  to  pay  $2.25  a  day  for  hfs  room 
$0./.5  a  day  for  the  doctor,  and  ^.25  for  drugs.    Find  his  tote 
loss,  mcludmg  18  days'  salary,  at  $4  a  day 

10.  Two  trains  leave  Montreal  at  the  same  time  and  teke 
opposite  directions^  the  first  running  25  mi.  an  hour,  the  second 
43.     How  far  apart  will  they  be  after  1 5  hours  ?  ' 

M'  u'^""  «o""ers  separated,  one  north  bound  and  the  other 
south  bound,  and  traveled  9  and  13  mi.  an  hour  respective  v 
Fmd  the  dKstanoe  bctNyeen  them  after  8  hours,  and  the  Srlnc; 
m^tween  their  respective  mileages.  "crtnce 

cos^per  mil?!*  ""^  """^"^  '"""^  '"'*  *^  ^^^  ^^^'  «"^  *'^«  ^^'^''^Ke 

per  mil^  '"''  ""^  ''"™"'^  '"'*  ^^  ^^^  ^^'  ^'"^  ^^'  ""^^'^^  «ost 

14.  in  1830,  the  population  of  Lower  Canada  was  432  lOi 
Divide  hat  number  by  15,  add  20  100  to  the  quotSt  and  the 
sunj  W)ll  give  the  number  of  Protestants  there  were  Shat  time 

CathS^'""'"    ^^^"'^'^'^  *'^«  "-"'^-  «'  ProtStlntstd 

15.  Montreal  and  its  suburbs  had  a  ponulation  of  fino  Atr 
souh  m  1912.  Multiply  that  number  by  4,Then  subtract  4^?  fi^I 
and  you  will  have  the  population  of  tL  Province  o^^^^ 

that   :njo.    AVhat  was  the  population  of  the  Pn)vince  of  Qu7b,o 
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16.  Abercromby,  at  Carillon,  had  15  401  soldiers.  Subtract 
1  377  from  that  number,  then  divide  by  4  and  you  will  have 
Montcalm's  fighting  forces.  How  many  soldiers  did  Montcalm 
have? 

17.  My  bam  cost  $2  430;  my  house,  3  times  as  much,  and  my 
farm  twice  as  much  as  my  bam  and  house  together.  Find  the 
cost  of  my  farm. 

18.  At  Queen  Elizabeth's  death,  England  had  43  battleships. 
At  King  George  the  Second's  death,  England  had  10  times  as 
many,  less  18.    Find  the  latter  number. 

19.  The  course  of  the  St.  Lawrence  River  is  2  200  mi.  To  that 
length  add  60,  multiply  the  sum  by  2,  then  subtract  200,  and 
you  w'U  have  the  entire  length  of  the  Mississippi  River.  How 
long  is  the  Mississippi  ? 

20.  In  1911,  583  605  000  cigarettes  were  smoked  in  Canada. 
Find  the  consumption  per  head,  if  the  population  of  Canada 
was  then  about  7  205  000. 
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I  cut  an  apple  into  two  equal 

=>.2/2  parts.  These  equal  parts  are 

■,3       fractions.    Each    fraction    is 

named  one  half  and  is  written 

J.  Two  halves  make  one  whole. 


I  cut  an  apple  into  three  equal       i, 
irts.    These    equal    oar+s    arp      J/3i 

'I 


parts.    These    equal    par+s    are 

fractions.  Each  fraction  is  named 

one  <^zrd  and  is  wiitten  |.  Thiee      '^^     ^  — 

thirds  make  one  whoh    If  I  pive  away  two  of  these  equal 

Satf   ^^  ^^'''^  '  ^'  ^"^  ^^''"^  ''  smeller  tlum 

a  frt^ction!  °'  "'''"'  °^  *^'^  ^"^"^^  P^'"*^  ""^  ^  ""^*  ^^  ^^"^*^ 

If  I  divide  a  unit  into  four  equal  parts, 
each  part  13  named  one  quaHerT^one 


/ouWA,  and  is  written  i.  three  of' these 
parts  are  named   three  fourths   and   are 
tAA    T  written  |. 

id^'i""  the  fraction  f,  the  4  denominates  or  names 

dS     Thf  r'  '"'"  ^."^  "^"'^y  P^^  *  "«it  haa  been 
TM«  !oii  J^?u  ^  ""m^'-ates  or  counts  the  parts  taken 
It  is  called  the  numemtar.    The  numerator  shows  how 
many  parts  the  fraction  contains. 

The  term  of  a  fraction  are  its  numerator  and  denom- 

nator.     A  fraction   which  has   both  terms   expressed 

IS  called  a  common  fraction.  expressea 

*u  ^^?l  '^j  express  a  fraction,  first  name  the  nuniPrafor 
then  the  denominator,  adding  th  to  it.  ""nierator, 

^^  The  denominators  2.  3  read  half  and  third,  4  either  g„ari.r  or 
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146.  When  the  numerator  is  less  than  the  denomi- 
nator, the  value  of  the  fraction  is  less  than  1.  Such  a 
fraction  is  called  a  proper  fraction. 

Thus,  J,  J,  },  f ,  I  and  S  are  all  smaller  than  1. 

147.  When  the  numerator  is  equal  to  the  denomina- 
tor, the  value  of  the  fraction  is  equal  to  1. 


Thus,  I,  f ,  i,  f ,  f .  f  are  all  equal  to  1. 


148.  When  the  numerator  is  greater 
than  the  denominator,  the  value  of  the 
fraction  is  greater  than  1. 

Thus,  ^  is  greater  than  1. 

149.  A  fraction  whose  numerator 
equals  or  exceeds  its  denominator  is 
called  an  improper  fraction. 


150.  A   mixed   number   consists  of  an   integer  and  a 
fraction. 

Thus,  2^,  is  a  mixed  numbor;  we  se«  it  is  equal  to  J. 

Oral  Exercises. 


1.  What  is  one  half?  one  third?  one  quarter?  one  fifth?  one 
seventh  of  an  apple  ? 

2.  What  is  one  eighth  ?  one  ninth  ?  one  tenth  ?  one  twentieth  ? 
one  hundredth  of  a  bushel  ? 

3.  How  would  you  take  2  thirds  of  an  apple?  2  fifths?  3  elev- 
enths? 4  thirteenths?  9  twelfths? 

4.  Read  aloud  the  following:    f^,  ^,  ^,  xhs>  xh'  ^s>  vl> 

n,  n,  s^,  33^,  12^,  371,  eof . 
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5.  Reada'oudthefollowineiJL&.-U  44  44.  9    151       i 
't.  TsysTT  mi.,  ^r^^  mi. 

151.  Comparing  TWO  FRACTIONS. 
—I.  The  greater  of  two  fractions 
ha'dng  similar  denominators,  is  that 
whose  numerator  is  greater. 

Thus,  5  is  greater  than  J. 

152.  —II.  The  greater  of  two 
fractions  having  similar  numerators, 
IS  that  whose  deno:ninator  is  smaller. 

Thus,  ;;  is  greater  than  {. 

of  Ihp'.lTff'"  '"I'""'"*  "T""'^  ""'  »™  »  »™<'-^'e  idea 
of  the  different  cases  to  be  later  taken  up. 


r 


=]    CD 


One  inch  here  represents  one  unit. 

1.  How  many  thirds  are  there  in  2  inches  and  1  ? 
We  see  that  one  unit  contains  3  tairds   that  9  ,.„;♦=         *   ■ 
6  thirds,  and  that  in  all  there  are  6  p"us  1.  or  7  thi^dl! 

■    t3?r  ""^"^  ^^''^^^  ^"  ^3  ?  5^  ?  How  many  quarters 
in  If  ?  How  niany  fifths  in  31  ?  quarters 

—J  3.  In    I,    how    many   fourths? 

eighths  ? 

We  see  that  the  unit  is  successively 
cut  into  two.  four,  eight  parts  and  that 
1  half  equals  2  fourths,  and  4  eighths 


sa 


D 


cigl'ths?"  '"'  "''°^  ^'"'*^'-  ^^^^^'   ^^-  ^«^  «^any 


COMMON  FRACTIONS 
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5.  In  f ,  how  many  fourths  ?  In  f ,  how  many  fourthf=  ? 
In  f ,  how  many  eighths  ? 

6.  In  T^ij,  how  many 
sixths?  thirds? 

We  see  that  ^j  =t=i. 

7.  In  §,  how  many  sixths  ? 
In  I,  how  many  twelfths? 

8.  In  I,  how  many  halves? 
I           twelfths  ?  In  i,  how  many 

-J—'      ninths?  •" 

9.  In  f,  how  many  ninths?  Does  one  third  equal  ~*  , 

2      3? 

10.  Find  I  cf  J. 

To  find  one  half  cf  |,  we 
divide  ^  into  2  equal  parts;  if 
we  thus  divided  tlie  three 
thirds  of  one  unit,  we  would 
have  six  equal  parts,  and  each 
part  would  l>e  1  sixth. 

Hence,  J  of  J  =  J. 

11.  What  is  i  of  I  ?  A  of  i  ?  1  cf  I  ?  A  of  *  ?  ^  of  1  ? 
12.  Find  }  of  \ 


"W 


vrnz 


VelVelVelVelVelVe 


,  _   m 

3/4  de  2=6/4 


2/3 


Let  us  divi( 
and  take  h  foui 
we  have  6  fourtii 


U  units  into  fourths, 
rom  ea«h  unit.  In  all 


13.  Find  ^  of  2;  3  of  3;  ^  «f  3;  f  cf  l. 


I 

.J 


14.  Divide  |  by  f. 


n 


3/4 


t:: 


8:9 


—J  We  see  that  J  equal  8  twelfths; 
..J  that  J  equal  9  twelfths;  it  therer 
fore  only  remains  to  divide  8 
— I  things  hy  9  things  of  the  same 
_J    value;    8  4-9  =  ?. 


15 


idefby|;4hy3;|byt;iby|. 
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16.  Find  the  sum. 

2*4        8    -8^8   +    8=8+1   =    1+1 

17.  The  relations  which  exist  between  i,  i  },  i  JL.  are 
mdicated  in  the  following  diagram,  which 'may  Spnly 
many  practical  drils.  ^     ^^^ 


1 


c 


V2 


1/2 


Z] 


V4 


V4 


V3 


Va 


Vjg_L-l/j_l  1/6  I        I 


fT/l2l       I'/ipI       1 1/1^1   _£ 


D 


154.  Principles  relating  to  fractions. 

I.  Multiplying  the  numerator  of  a  fraction  by  a  number 
multiphes  the  fraction  by  that  number  """i^er, 

Thus.  -^x4=5^=.|2. 

II.  Dividing  the  numerator  of  a  fraction  by  a  number 
divides  the  fraction  by  that  number  "umoer, 

Thus.  ||-5=ifii=^. 

III.  Multiplying  the  denominatcr  of  a  fraction  by  a 
number,  divides  the  fraction  by  that  number  ^ 

Thus.  ^-4=^=^. 

.   ^u-  1?^''^^^^^  the  denominator  of  a  fraction  by  a  number 
muUiphes  the  fraction  by  that  number  ""^Der, 

Thus.  AX4-^^^=|. 
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V.  Multiplying  or  dividing  both  terms  of  a  fraction 
by  the  same  number,  does  not  change  the  value  of  the 
fraction. 

Thus,  multiplying  both  terms  of  §  by  4-^^=H.  vhieh  is 
equivalent  to  {;  and  dividing  both  termsof  W  by  3='^— =f, 
which  is  equivalent  to  t'j. 

155.  A  fraction  represents  an  uneffected  division,  its 
numerator  being  the  dividend,  and  its  denominator  the 
divisor.  The  sign  of  division  itself  has  the  form  of  a 
fraction,  a  point  over  a  point,  -5- . 

Oral  Exercises. 


20 

7T>  T 


1  %         1  «       13        18 

TBff>   VH)  TX}   lfT» 


1  s 


1  7 
"3"> 


•J  > 
T(5TT> 


SO 


m, 


2  :«  2 »        1  1  » 


1.  (Principle  I)  Multiply  j'j,  t*V,  W*. 
i¥T^,Mby2;by3;by4. 

2.  (Principle   II)   Divide  -^g,   ^f, 
n>W,i^»Uby2;by3;byO. 

3.  (Principle  III)  Divide  y*^,  ^[, 
!!,W,T¥ff,iiby2;by3;by6. 

4.  (Principle  IV)  Multiply  ■^,  ^\,  ^,  i^,  if,  |J, 
"",T^,T^by2;by3;by6. 

5.  (Principle  V)  Are  t^,  ^S>  U,  U,  Vt^,  fi  W.  i^.  tS^. 
^V'V  changed  if  you  multiply  both  terms  of  each  by  2  ?  by  3  ? 
by  4  ?  If  you  divide  both  terms  of  each  by  2  ?  by  3  ?  by  6  ? 

REDUCTION  OF  FRACTIONS. 
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156.  The  process  of  changing  the  forms  of  fractions 
without  changing  their  values  is  called  reduction  of 
fractions.     There  are  five  cases  of  reduction. 

157.  An  integer  maybe  made  to  assume  the  form  of  a  fraction 
by  writing  the  denominator  1  under  it;  thus,  7  =\. 

158.  First  case. — To  reduce  whole  or  mixed 
numbers  to  improper  fractions. 

Example  I. — How  many  fifths  in  7  ? 

Explanation. — a)  In  one  unit  there  are  5  fifths,  and  in  7 
units  there  are  7  times  5  "if ths,  or  35  fifths,  or  ^. 
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Explanation.— A)  7  =  1;  multiplying  both  terms  by  5  we 
liave  ^  =3^  (Principle  V). 

Example  II. — How  many  ninths  in  8|  ? 
„J:^^t^^^'^^'^a-7^'^^  ^11  one  unit  there  are  9  ninths,  and  in  8 

ExPLANATioN.-b)  8  =  f ;  f^  =  V;  j;^+f  =  j;^. 

159.  Rule.— Multiply  the  whole  number  by  the  denomi- 
nator of  the  fraction,  add  the  numerator  to  the  product,  and 
untejihe  denominator  under  the  result. 

Oral  Exercises. 

Reduce: 

1.  2,  3,  4,  5,  6  to  halves. 

2.  3,5,8,9,  11  to  thirds. 

3.  H,  2f,  3,  4,  5  to  fourths. 

4.  If,  2f,  3f,  4^,  .5^tofifth8. 

5.  H,  2f,  ?4,  41  6  to  sixths. 

6.  11  2f,  44,  5^,  7f  to  sevenths. 

7.  H.  2f ,  4f,  5f ,  7J  to  eighths. 

8-  H,  2f,  4  J,  5 1,  7f  to  ninths. 

9-  1  A,  2^,  3A,  4,^,  5t^  to  tenths. 
10.  1^,  2^%  3^,  4^,  9^  to  twelfths. 

Written  Exercises. 

Reduce  to  improper  fractions: 

1.  15-§-.  6.  21-f.  11. 

2.  18-I-.  7.  24-I-. 

3.  28-f.  8.  19-I-. 

4.  16-f.  9.  12-f.  14. 

160.    Second  case.— To  reduce  improper  frac- 
tions to  whole  or  mixed  numbers. 

Example. — How  many  units  in  •^? 

2.«;^«™n*t^o7i?'*'~°^  '"  ^  sevenths  there  is  one  unit,  and  in 

2fl  rf.InL^'^i''^  "^  ?l*"y  "'^  *?  *«  7  is  contained  times  in 
M,  or  d  units  and  4  sevenths  remaining,  3}. 


87-^. 

12.  lOO-iJff. 

13.  2004-. 
13-f. 
1110 


16.  18^. 

17.  19A. 

18.  17-f. 

19.  66-f . 

20.  38-f. 
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Explanation. — b)  Dividing  both  terms  by  7  does  not  chanKo 
the  value  of  the  fraction  (Principle  V) ;  so  ^—j  =34- 

161.  Rule* — Divide  the  numerator  bij  the  denmninalor. 
Oral  Exercises. 


Reduce  to  whole  or  mixed  iiuml)ors: 

1.  \^ 

¥, 

1  «        8  1        2f> 
•i  >        9  ,        S  > 

J  2 5            B  4         4  8 
2ir,         -4-,      T2» 

¥- 

14- 

2.  H, 

-B. 

7  5        6  5         8  7 
IS,        S,      "2  6, 

no       121       9  8 
^3>      n  »    "4», 

11, 

51- 

3.  ^, 

H, 

IB         3  1          » B 

-3",    ns,   -T-, 

7  4           4  1        0  :t 
T2,         5  »     "8  , 

3  n 

"4", 

-v- 

4.  U, 

1  A 

fa^,     Tff,     f^. 

7  5            9  0         8  0 

fit       Tff,     15, 

H, 

5.  ^, 

If, 

7  5         3  1         5  0 

Tff,     T5,       7  , 

H  0         12  1         5  3 

¥, 

¥• 

Written  Exercises. 

1.  -i^. 

2.  -^. 

3.  -W-. 

4.  -W-. 

5.  -V^. 

6.  -f -If . 

7.  -«,V- 

8.  -V^. 

9.  -^^i-. 
10.  ^/-. 

11.  -v«^. 

12.  -]F^>. 

14.  -IS^- 

15.  -Hh 

16. 
17. 
18. 
19. 
20. 

"3^0" 

_B  «  .-, 

162.  Third  case. — ^To  reduce  fractions  to  higher 
terms. 

Example. — Reduce  ^  to  twentieth?. 

Explanation. — a)  In  one  unit  thero  are  20  twentieths;  in  i 
of  one  unit  there  are  4  twentieths,  and  in  ^  of  one  unit  there  are 
1  times  4  twentieths,  or  16  twentieths,  J'J. 

Explanation. — b)  Multiplying  both  terms  by  4  does  not 

change  the  value  of  the  fraction  {Principle  V) ;  so  *^  =  \^. 

163.  Rule. — Multiply  both  numerator  and  denominator 
by  the  number  that  will  give  the  required  denominator. 


Reduce: 
1-  -h.  -h, 


2. 
3. 
4. 

5. 


-h, 


Oral  Exercises. 


4",  -§-  to  twelfths. 


"8",  -»->  -h  to  sixteenths.  -- 


1  T 

a  »    4  »    _ 

4-,  4--  rV'  -s-7  -3-  to  twenty-fourths. 
A,  4-,  To,  2V.  -§-  to  fortieths. 
-7-,  -f-,  -f-,  -f-,  -f"  to  twenty-eighths. 
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Written  Exercises. 

Reduce: 

J-  Vy  to  78ths.  6.  ^ J  to  275th8. 

i'  It  !"*  H^"*^-  7.  ^f  to  372ds. 

* •  tV  to  135ths.  9.  I J  to  765ths. 

5.  iito276ths.  10.  «Jto415ths. 

164.  Fourth  case.— To  reduce  fractions  to  lower 
terms. 

ExAMPLB.— Reduce  ^*  to  ninths. 
•  ^xPLANATiov.— a)  72  seventy-seconds  equal  one  unit,  or  9 
ninths;  so  8  seventy-seconds  equal  1  ninth,  and  24  seventy- 
seconds  equal  as  many  ninths  as  there  are  times  8  in  24.  or'a 
nmths,  f. 

Explanation.— b)  Dividing  both  te  ms  by  8  does  not  chanfjo 
the  value  of  the  fraction  (Principle  V) :  so  ?^±«  =a. 

7  2+8        " 

165,  Rule. — Divide  both  numerator  and  denomincUr 
by  the  number  that  will  give  the  required  denominator. 


Reduce: 


Oral  Exercises. 


I  n.  U.  U,  U.  n  to  fifths. 

2.  u,  ih  n,  u,  n  to  sixths. 

3.  ih  ih  Uf  ih  If  to  eighths. 
|-  l§,  :|g,  ^§.  4g,  IJ  to  tenths 


S      iff     in     28    in 
*'•    2T>  Tff»  l^}  to> 


If  to  twelfths. 


Reduce: 

!•  -|||-to8ths. 

2.  -3  3|.  to  9ths. 

3.  -|§^  to  7ths. 

4.  -til-  to  6ths. 
5-  -§ff  to  15ths. 


Written  Exercises. 


6.  43-1-  to  r.thf.. 

7.  4^f-  to  8thr.. 

8.  -I^-S-  to  5thp. 

9.  -^g-  to  7ths. 
10.  -fff-tolltlf-. 


166.  Fifth  case.— To  reduce  fractions  to  the'r 
lowest  terms. 

A  fraction  is  in  its  lowest  terms  when  the  numerate  r 
and  denominator  are  prime  to  each  other. 


REDUCTION  OF  FRACTIONS 


123 


Example  I. — Reduce  Jf  to  its  lowest  terms. 

Explanation. — As  the  fraction  is  not  changed  when  its 
terms  a-'  divided  by  the  same  number  (Principle  V),  we  shall 
divide  to. ^  «rms  by  their  common  factors;  so  j *"*"*» #4 fftnd 
^j^  =i>  and  since  7  and  9  are  prime  to  each  other,  the  frac- 
tion is  in  its  lowest  terms. 

Example  II.— Reduce  fff  to  its  lowest  terms. 

Explanation. — The  greatest  common  divisor  of  two  numbers 
i".  the  greatest  numt^er  that  exactly  divides  them;  so  if  we  divide 
both  terms  by  their  greatest  common  divisor,  we  shall  obtain 
numbers  prime  to  each  other.  The  greatest  common  divisor 
of  314  and  471  is  157;  hence,  "*!|!i"=°f>  or  the  lowest  terms 

offH- 

167.  Rule  I. — Divide  both  terms  successively  by  their 
common  factors. 

168.  Rule  II. —  Divide  both  terms  by  their  greatest 
common  divisor. 

169.  Note. — Fractions  must  always  be  reduced  to  their 
lowest  terms  before  being  used  in  any  operation  whatever,  or 
when  given  as  answers. 

Oral  Exercises. 

At  sight,  reduce  to  their  lowest  ♦crms: 
!•  -TTt  nr*  'i'st  1¥j  io>  l§>  ii>  io>  M>  ii- 

■*•  (T*  T»  T2>  T5»  TF>  TT'  ^it  ^T>  4<5»  7^' 

3  -4-  -8    8   10   12   14   16   1  8   20   2  4 

4  _3_  -3    4    6    8    8    B   12   15   18 

*•   nr»  TT'li  TB>  T?r>  Tl¥>  "8">  T^»  T¥>  ITS'  ^4* 

5.  -h,  ^,  ^,  \h  -H,  li,  1^,  H,  i§,  IS- 

Written  Exercises. 

Reduce  to  their  lowest  terms: 
1-  Ih        6.  \%\. 

2       84  7       128 

)       S4  fi       125 

4        5  8  0       4  8  0 

5.  li.       10.  Iff 


11. 

m- 

16. 

m- 

21. 

tH- 

12. 

ais 
^4  5- 

17. 

fM- 

22. 

7  58 

13. 

m- 

18. 

m. 

23. 

Mf. 

11. 

628 

Ta4* 

19. 

m- 

24. 

m. 

15. 

m. 

20. 

m- 

25. 

m- 
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COMMON  DENOMINATOR. 

170.  A  common  denominator  of  two  or  more 
fractions  is  any  denominator  to  which  all  can  be  reduced. 

171.  Principle. — The  common  denominator  of  Sev- 
ern' fractions  is  a  common  multiple  of  their  denomi- 

Example 
nator. 


-Reduce  f,  ^,  an<l  |  to  a  common  dpnonii- 


EXPLAXATION. 

^>  X  7  X  8.  or  280  =  the 
Romniun  multiple  (that  is, 
the  common  denominator); 
dividing  the  common  de- 
nominator by  any  one  of  the 
denominators,  gives  for  quo- 
tient the  proiluct  of  the  two 
other  denominators;  and 
multiplvinR  both  terms  of 
"aeh  fraction  by  the  quotient  thus  obtaine<l,  reduces  each  frac- 
tion to  2S()ths.  The  fractions  will  preserve  the  same  value 
(Principle  V),  and  they  will  have  a  common  denominator. 


Operation 
r)X7X8  =  280 
280-5-5  =  7X8 
2804-7  =  5X8 
2804-8  =  5X7 


8X7XB  —  1 08 
aX7X»  380 
flXSXJ  —  840 
7X3X8  280 
TX.-.XT  —  2  in 
8X3X7         2  80 


172.  Rule.— Multiply  both  terms  of  <.<(7i  / 
denominators  of  the  other  fractions. 

Oral  Exercises. 


'cfion  by  the 


Reduce  to  a  common  denominator: 


1. -^-,4- 

6.   h'h 

11. 

4-.4- 

'h-h- 

I'  -4-,  -h 

12. 

4-.4-- 

"'   s+- 

8-  4-.  4-- 

13. 

4-.  4-- 

4- 

.?•  -^'  -^- 

14. 

4-.  -^. 

''•  -r»  +• 

10.  4 , 4 

15. 

-h  4- 

16.  -f,  ^-. 

17.  -i-,  -X-. 

18.  -a-,  -f . 
29.  -i-,  -f. 
20.  -f ,  4-. 


Written  Exercises. 

Reduce  to  a  common  denominator: 


1. 4-,  4-,  4-. 

J.  4-,  4-,  4- 

ii.4-,-j-,-a-. 

16. -a 

9      1       1       1 

*•    2  ) "a  )  '5  • 

7. 4-,  4->  -;,  ■ 

12      1        2        a 

17.  --f 

3. 4-,  ~h  4-. 

8-  -h  -h,  -h 

13. 4-,  4-.  4-. 

18.-^ 

4.4-.4-,4-. 

q     1      1      1 

14. -^-^-^. 

19. -if 

5.4-.4-.4- 

10. 4-,  4-,  ~h 

15.-f,4--4-. 

20.-^ 

2         1 

■>  T»  "8" 

a       1 
»    i'f  ~er 

4  o 


~T'  "¥' 


BZDTTcnoN  or  nucnoNB 
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LEAST  COMMON  DENOMINATOR. 

173.  The  least  common  denominator  of  two  or 

more  fractions  is  the  smallest  denominator  to  which  all  can 
be  reduced. 

174.  Principle. — The  least  common  denominator 
(L.  C.  D.)  of  two  or  more  fractions  is  the  least  common 
multiple  of  their  several  denominators. 

ExAiiiri.E. — Reduce  |,  |,  A  f  to  their  least  common 
denominator. 


Operation. 

2)6       8      9 


3)3 


9 


2X3X4X3- 
72^6=12 


72, 

6X12         79 

72  +  8  =  9     »x  »  =  A^ 


72  +  9  =  8 


l.c.m. 


8X 
8X 


8X    8 


8         79 

•  =  •♦ 
73 


Explanation. 

The  least  common  multiple 
of  6,  8,  and  9  is  72;  bo  72  ia 
the  L.  C.  D.  To  reduce  5 
sixths,  6  eighths,  and  8  ninths 
to  seventy-seconds,  multiply 
both  terms  of  f,  of  |.  and  w 
t  res^tively  by  12,  9,  and  8. 
This  IS  done  wiwout  ohan^ng 
the  value  of  the  fractions. 
{Principle  V). 


175.  Rule. — /  °  Find  the  least  common  mtdtiple  of  the 
denominators:  this  will  be  the  least  common  denominator  of 
the  fractions; 

2**  Divide  the  leat,*  common  denominator  by  the  denomi- 
nator of  each  fraction,  separately,  and  multiply  both  terms 
by  the  quotient. 

Note. — Before  applying  the  above  rule,  reduce  all  fractions 
to  their  lowest  terms. 

Oral  Exercises. 

Reduce  to  fractions  having  the  least  comn.  n  denomi- 
nator: 

1.  ^,  ^.  6.  -§-,  -f .  11.  4-,  -§-•  16.  -f ,  -f .  21.  -f,  ^. 

2.  4-,  ^.  7.  -i-,  -f .  12.  4-,  -§-.  17.  -I-,  -f .  22.  ^^,  -i-. 

3.  4-,  -f.  8.  4-,  4-.  13.  4-,  4-.  18.  4-,  -I-.  23.  II,  4-. 

4.  4-,  +•  9. 4-,  4-.  14.  4-,  4-.  19.  4-,  4-.  24.  4-.  ^. 

5.  4-,  4-.  10. 4-,  4-.  15.  4-.  4-.  20.  ^,  4-.  25.  4-,  ^j^. 
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Written  Exercises. 

Reduce  to  fractions  having  the  least  common  denomi- 
nator: 


2.  -h,  -i-.  +. 
^*  +>  Ts>  -ir- 
^*  -|->  -|->  ^• 
5.  -h,  -f,  -§-. 


6.  -h,  -f ,' A. 

'•    -|-)  T%»  A- 

8. 
9. 


>  s\>  -^' 


3         5       _7_ 

*"•  nr>  -5-»  Ti- 


ll- U.  H,  U- 

12.  H,  if,  H- 

13.  ii,  U,  H- 

14.  if,  M,  H- 

15.  H,  H,  ii- 


Note. — Reduce  mixed  numl^ers  to  improper  fractions,  before 
reducing  to  the  L.  C.  D. 


16.  1^, 
17    11 


34-, 


IP         3 


9 
ITS' 

23      1    5 
T4,   -ITT- 


H- 


19. 

20.  ^, 


8       13       917 


le 


19      12 


21.  mv,    tA^,  l-f- 

22.  AVs.    i^V^,  1-f. 

23.  I/jVt,  2^Vi^. 

24.  nm,  ifm- 

25.  2inf,  l^fi, 
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Only  ll!:e  units  can  be  added. 

QQQ  +  QQ  -f  Q  - 

3  marbles^    2  marbles^    1  nurble 

3  quarters  ^   2quarters  ^  1  quarter 
-1       -4-        2.      u.        1 


B         6     niarl>ta« 


176.  To  be  added,  fractions  must  express  like  frac- 
tional units,  that  is,  have  a  common  dejiorninator.  The 
numerators  are  the  fraction  units  to  be  added;  the  like 
denominators  indicate  the  value  of  each  of  these  units. 
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TV.^LNTAL  ADDITION. 
Oral  Exercises. 

Example  I.-  Find  the  si  m  of  I  and  J. 
Operation.  Explanation. 

"^  When  two  factors  have  1  for  a  numerator, 

3^^  =  -^  take    the   sum   of  the   denominators   for   the 

required  numerator,  and   the  prodtuA  of  the  denominators  for  the 
required  denominator. 

Add  the  following: 

1.  -f +4-.        6.  -i-+A. 


2.  -f ++ . 

4.  4-+-f  • 

5.  ++tV- 


7.  -i-+A. 

8.  -i-++. 

10.  4-+-4-. 


11.  +++. 

13.  -J-+tV. 

14.  4-+^. 

15.  4-++- 


16.  -i-+-^ 

17.  4-f  4- . 

18.  4-+^. 

19.  4-+A 

20.  4-+i>5 


Example  II. — Find  the  sum  of  |,  ^.  and  |. 

Explanation. — Think  the  operation,  naming  only  the 
results:  "The  L.  C.  D.  is  12;  the  first  numerator  is  8;  the  second 
is  1,  9;  the  third  is  9,  18;  |f  =  ?  =  }=.li." 


Oral  Exercises. 


Add  the  following: 

21.  -f +-f. 

22.  4-+-f . 

23.  4-+-^. 

24.  4-+-I-. 

25.  -f +4-. 


31.  ++-I-. 

32.  -f +-!-. 

33.  -f +-f . 

34.  4  +4- 

35.  4-+4-. 


26.  4-+-I- 

27.  4-+4- 

28.  -f +A- 

29.  4-+A. 

30.  4-+4-- 
Principles  of  Analysis  relating  to  Addition. 

1.  I  add  because  I  wish  to  find  the  sum  of 

2.  I  add  because  ..'....   (what  is  asked)  is  jnore  than 
(what  is  given). 

3.  I  add  because  I  wish  to  find  how  many  there  are 
in  all,  or  together. 
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..  les, 
second 


Oral  Problems. 

PlRBT  PRINCIPLE    OF    ANALYSIS. 

fl^jVk'^^®  three  sides  of  a  triangle  measure  4J,  5J,  and  6*  in  • 
find  the  sum  of  these  lengths.  "i«n., 

2.  Joseph  has  f  f  and  Eva  $li.  Find  the  sum  of  their  money, 
statj^®"^  ^'  ^*  "•  **"  *"**  ^*"^  ^^'  ^d  *^®  »"»»  of  their 
Second  principle  op  analysis. 

Find -th^Sfst*!/ m7d.S3?.^  "°^  *^  '^'' '°'  "'^  *»^««°->^- 

than¥  H^w^LrS4';%5t;^ni;ret'  *°'  *  "°^  "-^'^ 

t»,«  «fw"f5  K**  ^''^  *PP]?  *'^^'  one  yields  7J  bu.  of  appl 
^^eld?  *  "^'''      """^  "*°^  ^"'^'^^^  '^"^^  th«   «««o 

old  fa  ^^K^r  "  ^^*  ^-  °^^=  °^y  ^^^••'  2i  yr- older.    How 

lift.'jSc."^^  *'  ^^'  ^^  '^'**''  ^°^  tlie  length  if  it  measures 

9.  It  is  14^  miles  from  Montreal  to  Laprairie:  and  1 A  miles 

toslRSnif ''"""'  ^  ^*-  ^™-  ^°^  ^^  '^  '*  fmm  LTpraS 

10.  Mabel  has  $2;  Maud,  $i  more.  How  much  has  Maud? 
/art/ier,  how  far  from  school  does  Cuthbert  live? 
theiJm'iSS^'"  °'^'  ^'^^  *"**  ^""^^  ^  '^''-  *^d  the  sum  of 

Third  principle  of  analysis. 

13.  If  a  cyclist  goes  7J  mi.  the  first  hour,  and  64  mi    the 
second,  how  many  miles  docs  he  make  in  aU? 

14.  A  can  do  \  of  a  work  in  1  day,  and  B  can  do  i  of  the 
same  work  m  1  (fay;  what  can  they  do  together  in  1  diy  ? 

15.  Ambrose  can  do  *  of  a  work  in  1  day,  and  Edmund  can 
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17.  A  famUy  consumed  i  of  a  barrel  of  flower  one  week,  and 
IT  of  a  barrel  more  the  next  week;  how  much  was  that  in  aU  ? 

*u'i.^'^rl  ^"^  *^V  *°<^  ^^'^^a  *li  "^e  than  Albert.     How 
much  have  they  %e<Aer  ? 

,»?'•  I  hav®  two  piece^.of  silk;  one  measures  4i  yards,  the 
other,  2J  yards  mare.     Find  the  <o<ai  length. 

^v^l?•  ^«o?"  <*«*Posited  $3*  in  the  School  Savings  Bank,  and 
Waltor,  $2i:  more.  How  much  did  both  deposit  together? 


■  —   -  ~ 

-r.___^ 

-^—  -^=' 

A 

B 

1. 

1 

2" 

4- 

2. 

h 

-h 

3. 

1 
~6^ 

1, 

4. 

-h 

5. 

1 
10" 

•iV 

'" 

' 

—' 

c 

D 

E 

3 
"1" 

Hh 

-§- 

-i- 

-1- 

s 
6 

2 
~5" 

-h 

3 

8 

-h 

.7 
8 

3 
~1' 

-h 

This  table  can  af- 
ford many  oral  exer- 
cises; for  instance,  by 
adding  A  and  B;  B 
and  G;.A,  B,  and  G; 
land  2;  2  and  4;  1,2, 
and  5;  etc. 
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WRITTEN  ADDITION. 
TxAMPLB  I.— Find  the  suit    f  |,  |,  ^,  ||. 


Operation  (o). 

36+42+27+22     127 
48  -  48 


Operation  (6). 
48 


-f  =  36 
-^  =  42 


=W=2H. 


W  =  m-  A  =  27 

H  =  22  , 

n^^^K  *''T°''^":^^°'"^  ^^'"'^  '""^^'^^^  «»«>  be  added  they 
must  be  reduced  to  a  common  denominator;  they  wiU  then 
express  like  fractional  uniU.   Their  L.  C   D   is  4K     Tho«. 

Example  H.-Find  the  sum  of  14§,  251,  9f,  and  11/,. 
Operation  (a).  Operation  (b). 


144.+25-|.+9++ii^=? 


14    +26    +9    +11     . 

4-+    f  +  ++    A 

or     lg  +  J+^n  +  in_ffi 

fi  =  2A  =  2+ 
59+24-  =  61-J.. 


»69 


24 

144-=  12] 
25-1-=  9 

9-1- =  20 
11A=  10. 

69 

614-. 


=U=H-. 


177.  Rule.— /geducc  the  fractions  to  their  least  common 
denominator;  add  the  numerators,  and  place  the  sum  over 
the  least  common  denominator. 

178.  Note  I  -Reduce  each  fraction  to  its  lowest  terms 
before  adding;  after  the  addition  is  performed,  reduce  the  re^ 
to  Its  simplest  form;  that  is.  an  improper  fraction  to  a  mixed 
number,  and  the  fractional  part  to  its  lowest  terms 

.SL  r°^''  "•~'^°.  '•*'*  ""^^^  °"'»^"'  »dd  the  integers 
and  fractions  separately,  and  then  unit^  th^  two  results. 
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Add: 

1.  +,  +, 

3.  -f ,  A, 

5.  +,  -f, 

7.  -f ,  -f-, 

°'  -|->  A> 

^''  "^»  ^fe> 

;o.  -f,  T^, 

H.  -t-,  -f, 
12.  -f ,  -f , 

3         7 
THi  TS> 

T^>  Tff» 
8        7 

It*  t'  ■^' 
*^*  TTr»  A» 

;8.  -I-,  A. 

19.  A,  -I-, 

20.  -f ,  A, 


13.  A  -i 

14.  A 

15.  -^  J 


41. 

364-§- 
742,^ 
436-§- 
743-f 
375-1- 


42. 

3274- 
645-g- 
327-1- 
846^ 
364A 


47. 

6W- 


"9">  Tir' 

iV*  A* 

5         2 

"t"»  ■^« 

Ti>  TB' 

TS>  'TIS- 
13     11 

Tff)  TJ- 

43. 

634A 
864tV 
963^ 
327-i- 
842j- 

48. 


21.  H,  H.  M,  i* 

22.  A,  U,  U,  A 

23.  -f,  A,  -f ,  -i-, 

24.  f ,  -f ,  A.  A 

25.  tV.  -f-,  -fh,  -I- 

26.  f .  A,  -A,  ^j, 

27.  -f ,  -f,  -f-,  -§- 

28-  -t-'   +'   -5^'  A 
29.  -§-.  -f,  -f-,  -f 

jy-  t'  ^'  +'  T^ 

31.  1-f -F  -l-i-  4-, 

32.  -24-+  -i-f  4- 

33.  2-f-Kl-|-F4A 

34.  2-i-+l-f4-  4- 

35.  34+  4-f-  4- 

36.  3-|-f-24.-u3X 

37.  34-+2-J-f-l-f-, 

38.  1-f +24-+  4- 

39.  44-+a-^+  A 

40.  4-f +84-+7-I-, 


44. 

842A 
375A 
8424- 
963-f 
643A 

49. 

34M- 


45. 

634A 

784A 
643^^ 
426A 

962H 


46. 

3  4264- 

3  548-5- 
7  263-i- 

4  986-i- 
6  4324- 


50. 

11 
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Written  Problems. 

1.  Josephine  is  llf^  years  old;  Rase  is  l/s  years  older.  How 
old  IS  Rose  ? 

2.  Joseph  and  Napoleon  are  working  together;  Joseph  can 
cut  ^  of  a  cord  of  wood  in  1  day,  and  Napoleon,  *  of  a  cord 
more  than  Joseph  in  1  day.    What  can  Napoleon  do  in  1  day  ? 

3.  In  time  of  war,  a  German  soldier's  knapsack  weighs  5S? 
lb  ;  a  French  soldier's,  1\  lb.  more.  How  heavy  is  a  French 
soldier's  knapsack  ? 

.V.  *:  ^  f'^""''''  ^""^^  ^'^  ^'^^^  ^"''  *^^J '  ^"d  h's  com  for  $31  more. 
\\  hat  did  he  get  for  the  corn  ? 

5.1  buy  two  horses,  paying  $7(>f  for  one,  and  $234  more  for 
the  other.    Fmd  the  cost  of  the  second  horse. 

6.  The  distance  from  Montreal  to  Toronto  is  SSUn  mi.  Find 
the  distance  from  Toronto  to  Chicago,  if  it  is  225^^  mi.  greater. 

7.  A  farmer  _har^'ested  1  2;50^  bu.  of  wheat;  find  his  neigh- 
bor s  harvest,  if  it  was  399^  bu.  greater. 

.o,  ^'  f,"  ^'^}^'  *^®  minerals  produced  in  Ontario  were  worth 
43j  million  doUars;  in  1912,  S|  million  dollars  more.  What  was 
tlie  production  worth  in  1912? 

9.  In  1886,  Canada's  mineral  production  was  worth  lOi  mil- 
lion dollars;  in  1905,  it  waa  worth  59^  million  dollars  more. 
What  was  its  value  in  1905  ? 

10.  In  ir,00,  Canada  exported  29f  miUion  dollars'  worth  of 
forest  proaucts;  in  1913,  13^  millions  more.  Find  the  value 
lor  1913. 

11.  The  imports  of  the  Province  of  Quebec  aggregated  128^^ 

"o^^"  t^'-!r  ^^^^'  ^^^^  '"illion^in  1911;  16-? miUions  i^ 
iyi2,  IST/u  millions  m  1913;  and  im^  millions  in  1914.  Find 
the  sum. 

12.  The  exports  of  the  Province  of  Quebec  aggregated  126A 
imlhon  dollars  in  1910;  123^  millions  in  1911;  123^  „ulli^ 
m  1912;  147^^  millions  m  1913;  and  177^  millions  in  1914 
r  ind  the  sum. 

i.  ^o'JJ^^  ^?;'^^"f  ^,  °^  *^«  Montreal  Clearing  House  amounted 
to  2  088i  million  dollars  in  1910;  to  2  36SxV  millions  in  1911; 


ADDITION  OF  FRACHONS 


133 


to  2  815yV  millions  in  1912;  to  2  879^  millions  in  1913;  and  to 
2  631j3ff  millions  in  1914.    Find  the  sum. 

14.  The  value  of  C  -aada's  mineral  production  was  lOGjV 
million  dollars  in  1910;  ;03|^  millions  in  1911;  135^  millions  iii 
1912.    Find  the  sum, 

15.  In  1912,  Canada  produced  36^*^  million  dollars'  worth  of 
coal,  13f  millions  of  nickel,  19f  millions  of  silver,  12f  millions 
of  gold,  12,3^  millions  of  copper.  Find  the  total  value  of  these 
productions. 

16.  At  Quebec,  in  1914,  fresh  fish  cost  8^  cents  a  pound; 
fresh  e,2;ss,  34f  cents  a  dozen;  milk,  10^  cents  a  quart;  butter, 
31^  conts  a  pound.  Find  the  total  cost  of  1  pound  of  fish,  1  dozen 
of  eggs,  1  quart  of  milk,  and  1  pound  of  butter. 

17.  A  man  walked  lOf  mi.  on  Monday;  1^  mi.  more  on  Tues- 
day than  on  Monday;  and  2|  mi.  more  on  Wednesday  than  on 
Tuesday.    Fiiul  the  distance  covered  in  the  3  daj^s. 

18.  Find  the  total  yield  of  my  3  wheat  fields.  I  had  947f 
bu.  from  the  first;  135|  bu.  more  from  the  second  than  from  the 
first;  and  as  many  bushels  from  the  third  as  from  the  two  first 
together.  -^  -  . 

19.  A  and  B  start  together  from  the  same  place  and  travel 
in  opposite  directions,  A  20^  mi.,  and  B  22^  mi.  How  far 
aprrt  are  they  then? 

20.  How  many  feet  df  fencing  will  be  needed  for  a  field  194/^ 
ft.  long  and  84^  ft.  wide  ?     {This  implies  2  lengths  and  2  widths). 

21.  Your  class  is  32|  ft.  long  and  29|  ft.  wide.  How  long  a 
strin ;  would  it  take  to  measure  around  it  ? 

22.  The  titanic  iron  ore  of  the  Eastern  Townships  contains 
40,^  parts  of  peroxide,  4Hf  parts  of  titanic  acid,  2^  parts  of 
magnesia,  and  4^  parts  of  water.  Find  the  sum  of  these 
mixed  numbers. 

23.  Find  the  distance  by  water  from  Montreal  to  Ottawa 
with  the  following  statements:  Lachine  Canal,  8k  mi.;  Lake  St. 
Louis,  15  mi.;  St.  Anne's  Lock  ana  outlet  of  Ottawa  River,  ^ 
mi.;  Lake  of  Two  Mountains  and  Ottawa  River,  27  mi.;  Carillon 
Canal,  f  mi.;  Ottawa  River,  ftj-  mi.;  Grenville  Canal,  5|  mi.; 
Ottawa  River  to  Ottawa,  53  mi. 
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24  i-ind  the  length  of  the  waterway  from  Montreal  to  the 
International  boundary,  near  Uke  Champlain,  with  the  follow- 
ing  intermediate  distances:  St.  Lawrence  River  to  Sorel   45JL 

River,  32i  mi.;  Chambly  Canal,  12  mi.;  from  St.  Johns  to  bound- 
ary line,  22J  mi. 

?o  S"I*  V^®  '®"*^^  °^  *^®  **^"8h  route  between  Montreal 
and  Port  Arthur  with  the  following  navigation  sections:  Lachine 
Canal,  SJ  mi.;  Lake  St.  Louis  and  River  St.  Lawrence,  151  mi  • 
Soulanges  Canal,  14  mi.;  Lake  St.  Francis  and  River  St  Law- 

?r:  f  "^Z  ?T^*  ^f^J'  ^^^  ™'-  ^^«r  St.  Lawrence, 
5  mi    Farran  8  Pomt  Canal,  1^  mi.;  River  St.  Lawrence,  %  mi. 

Canal,  7^  mi. ;  River  St.  Lawrence  and  Lake  Ontario,  235J  mi  • 
Welland  Canal,  26f  mi.;  Lake  Erie,  Detroit  River,  Lake  St 
Clair, Lake  Huron,  Sr^^J^  mi.;  Sault  St.  Marie  Canal.  U  mi  • 
Lake  Superior  to  Port  Arthur,  272^  mi. 
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•ightht 

5 
J 


6    eightht       -* 'eighth.       =  2  eighth. 

-  i       =        i 

8  8 

of  f  ho  J*"®  fraction  of  the  subtrahend  and  the  fraction 
Ts  hLTT^""^  must  expies.  like  fractional  units,  that 
IS,  have  a  common  denominator. 

MENTAL  SUBTRACTION. 

Oral  Exercises. 

Example  I.— Subtract  |  from  i. 
Opkration.  Explanation. 

+—h  ij^S^f^  two  fractions  have  1  for  a  numerator, 

for  the  required  numerator.  »iH  «*-  ~ZJ!7y7^ 


8X3  — tr 


for  the  required  numerator,  and  the  proJS^f 
denomtnatora  for  the  required  denominator. 


th«i 
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Subtract  mentally: 

l.-J 1-.   6. -J — 4-.ll.-i — A^.16.^ — A^.21.tV— tV- 

lo    1 1    in    1 1    tt    1 1 


i.-i 1-.   o.-j — -t-.  11.-4 — rt-- *«»•-* — iV-'«»-tV— tV- 

3. 4^-f .   8. 4 — tV-  13.  -J- — f .  18. 4— S--  23.  -J- J-. 

4.  -j i-.   9.  i J-.  14.  -i— tV.  19.  -i— tV.  24. 4^  ^. 

5. 4 — i- 10. 4—4- 15-  4—4-  20.  4^-Vj.  25. 4—  Vr- 
Example  II. — Subtract!  from  }. 

Explanation. — Think  the  operation,  naming  only  the  re- 
Its:  "The  L.  C.  D.  is  20;  the  first  numerator  ial.5:  the  second 

8.  7:  5V." 


suits:  "The 
is  8,  7;  iV  " 
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Subtract  mentally: 

26.  4—4-.      31.  4 i-. 

27.  4—^.      32.  4-^. 

28.  4 ^.      33.  4— T%. 

29.  4—4-      34.  4— A. 

30.  4- — ^.      35.  4 — 4-. 

Complete  the  following: 

46.  4-+  ?  =4-.     51. 

47.  ?  +4-  =  -f 


36.  4— f 
37.4^^ 

38.  4— A 

39.4 1- 

40.  4-^V 


48.  4—?  =- 

49. 

50. 


?+4-= 


=4- 


52.  t;V+?=4- 

53.  4-+?  =4.. 

54.  4— ?=4- 

55.  4-+?«4-. 


56. 
57. 
58. 
59. 
60. 


41. 

42.  4—4- 

43.  4.-^ 

44.  4— A 

45.4—4- 

4-+4 — i-= 
4-+4— A= 

rH-4— 4-= 


Note. — Subtract  the  fractions  from  the  fractions,  and  the 
integers  from  the  integers.  If  the  fraction  of  the  minuend  Is 
smaller  than  the  fraction  of  the  subtrahend,  borrow  1  unit  from 
the  minuend. 


61.  44—24-.  66.  1(H —  6-i- 

62.  104^-74-.  67.    6-1—  3-f, 

63.  S-f— 4-f.  68.    8-1 —  6-i- 

64.  1-1 — l-J..  69.  15-1 — 10-i- 

65.  9-1 — 64..  70.  20-J — IOtV 


.    71. 

H—H- 

.    72. 

154— 104-. 

..    73. 

174— H- 

.    74. 

104 —  84-. 

.    75. 

94--  84-. 

> 

■]r 

1.% 


COMMON   FRACTIONS 


Principles  of  Analysis  relating  to  Subtraction. 

4.  I  subtract  hecmise  I  wish  to  find  the    difference  be- 
tween   and 

5.  I  subtract  bei-ause  I  wi.sh  to  find  what  is  left  or  what 
remains. 

6.  I  subtract  because  ......  (what  is  asked)  is  less  than 

(what  IS  given). 


Fourth  principle  of  analysis. 

1.  George  has  $};  Catharine  has  $J.  Find  the  difference. 

_2.  John  is  12 J  years  old;  Edmund  is  14  years  old.  Find  the 
ihfferencc  between  their  ages.  ' 

difff^e^re]^"^^  '''°"  ^^'''  ^"^^  """"'"''  *"*^  ^^"^^  ^U.  Find  the 
Oral  Problems. 

Fifth   •     vciple  of  analysis. 
♦.  Wiial  remains  if  I  subtract  3i  from  the  sura  of  2}  and 4 §  " 

Sixth  principle  op.  analysis. 

8.  Rose  has  %\  leda  than  Gertrude, 
how  much  has  Rose  ? 


If  Gertrude  has$.3», 

luvs  he  ?  ^"""^  ^*  ^""^ '"''  ^~*^^'"  ^*^  *^V^^«''  ^''°"  I-  How  much 

l.i.'Jb  f^*  ^V?¥'''j°  1910,  green  taa  sold  for  ^  a  pound    and 
l)lack  tea  sold  for  $^  leas  a  pound;  what  did  itSll  fST?        ^ 

In  o',ehL^«Ti!^;*^'  ^^i\^  carpenter's  salary  was  «3j  a  dav.  ' 
in  gaebeo,  %1^  leas;  what  was  it  in  Quebec  ? 

*^'  J°i  Sherbrpoke,  1909,  a  bricklayer's  salarv  wa«  «4»  ^> 
y:  at  St.  Hy*einthe,  $1 J  leaa;  what  wis  it  at  Stf&y^nt?eV* 

lH.rers.  «i'.  "''--.'  '.^:1  ."ffP-^^^r^.  ^«^« 


day; 


lal 


If  /ess.  Find  the  weekly  salary  of  the  latt«r. 
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14.  In  Three  Rivers,   1009,  plumbers  earned  t24  a  week, 
and  plosti   .rs,  S2f  leas,  I  )w  much  did  the  latter  earn  7 

15.  In  Quebec,  1009,  stonecutters  were  paid  S10|  a  week; 
in  1899,  they  were  paid  $4^  Una.  What  was  their  salary  in  1899  7 

WRITTEN  SUBTRACTION. 


Example  I. — Subtract  ^^  from  -fg. 
Operation  (a). 


Operation  (6). 
48 


ii  =  22/ 


Explanation. — After  thnse  fractions  are  reduced  to  a  com- 
mon denominator,  they  express  like  fractional  units.  Their 
1..  C.  D.  is  48. 

Note. — If  small  mixed  numbers  are  giv^n,  reduce  to  improper 
fractioi-j  before  applying  the  above  method.  Thu^,  ti — 1  •-# 
-i=f— !-=*.  or  li.  • 

Example  IT.— Subtract  12f  from  17J. 

Operation  (a).  -  Operation  (6). 


17-f— 12-f  ==  ? 
17^5^— 12|g=  ? 

16H-12H  =  4H. 


12 


IH— 211 
=  10/ 


12+  = 


'«• 


Explanation. — i  is  larger  than  };  so,  borrow  1  from  the  17 
and  add  it  to  the  1  to  have  J,  or  add  it  to  the  f,  to  have  H.  The 
i^.  v/.  U.  is  12. 


Tl 


181.  KuLe*—  Reduce  the  fractions  tc\  their  leaH'Cfnnmon 
denominator,  take  the  dij^erence  of  the  numerators  and  tmte 
it  over  the  common  denominator, 

18J.  NoTB  I. — ^Reduce  each  fn^etion,  a&d  also  tho  di£Ferenre. 
to  Its  lowest  terms. .  , 

183.  Nora  II.— When  there  are  mixed  namben.  robtract 
the  fractioQB  and  utegera  separately  and  oombine  the  resuttg. 


m 
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COUUOS  FRACTIONS 


Written  ExercUet. 

Find  the  value  of; 


1. 

«•  H~H- 

17.  9J—  2-1 

18.  18H^  SJ. 

19.  3(4^205. 

20.  4.^—24?. 


;•  iw-i*. 

21.  50A-11+. 

22.  63H-24X 

23.  71^— 19A. 

24.  18?-ig?. 

25.  120-1—697^ 


!J-?A+3^+4A=?  36.46    - 

«?^t?^~^=-  37.17+- 

H-  jA  +  5A-3^=  ?  38.  23+- 

fj-  jA+7^-3W=?  39.33+- 

35-  ^A+5ii-2VV=  ?  40.  41+- 


13.  1    — ^. 

14.  2+-P. 

15.  3+-||. 

26.  5^ — 2+. 

27.  12+-6+. 

28.  7+-2:. 

29.  241-7^. 

30.    6^-X. 
-(18^+6+)  „  ? 

-  3A-2A)  -  ? 

-  2tV+.W  =  ? 


Written  Problems. 

fn  Jf*  ilLl^\^'  ^T'^*  exported  40^  million  dollars'  worth  of 
ga^im".?.n/i'"^.  *,?'  exports  toTreat  Britain^ne  a^^.^ 
gated  lOJ^  miUion  dollars.    Find  the  difference. 

2.  In  1913,  Canada  exported  434  million  dollars'  w^^i,  ^t 
foi^t  products;  h,  1900,  29^  mllliol^S  tt'^^eSe.^' 

miUion  doW  t'l^"^"^''  ^airy production  was39^ 
nuinon  douars  in  1900,  29j^  millions.    Find  the  difference 

tU^.^SS^'J^,  '»*•  k'  W.M6H.  How  much  dc 


-^ 
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8.  From  a  lot  containing  i|  of  an  acre  of  land,  I  sold  /g  of 
an  acre  to  a  man,  and  |  of  an  acre  to  another.  How  much  land 
had  I  left? 

9.  A  merchant  had  219f  yd.  of  linen.  He  sold  08J  yd.  at 
J0.60,  and  the  remainder  at  10.65  a  yard.  How  many  yards  were 
sold  at  S0.657 

10.  In  1914,  the  v.eekly  cost  of  living  for  a  family  of  5  mem- 
bers waa  $13J  in  Montreal,  fj  less  in  Quebec  than  in  Montreal, 
and  I2|  less  in  Three  Rivers  than  in  Montreal.  What  was  it 
in  Quebec  and  Three  Rivers? 

11.  In  I91i.  the  weekly  cost  of  staple  foods  for  a  family  of 
5  persons  -as  >/|  in  Montreal,  and  $^  less  in  Sherbrooke.  What 
was  it  in  Slierbroo'.ic  ? 

12.  The  average  wholesale  prices  of  conmiodities  in  Canada 
are  represented  by  100  pointa  for  1899,  by  102i  for  1893,  by 
im^  for  1900,  by  126^  for  1907,  by  127f  for  1911,  by  134|  for 

1912,  by  135|  for  1913,  and  by  135J  for  1914.    Find  the  rise  in 
each  case  over  the  initial  price  100. 

13.  In  the  preceding  problem,  1907  was  how  many  points  less 
than  1914?  1913  was  how  many  points  more  than  1900? 

14.  A  earns  $^  an  hour,  and  B,  $^  less  than  A.  How  much 
do  thoy  cam  together  in  an  hour? 

15.  In  an  hour  Joseph  earns  $T^,  and  Charles,  S^iff  less.  How 
much  do  they  earn  together  in  an  hour? 

16.  The  value  of  the  building  permits  given  out  in  Montreal, 

1913,  was  27^  million  dollars;  in  1914,  it  was  13^  million 
dollars  less.    What  was  it  in  1914  ? 

17.  In  Maisonneuve,  1913,  the  value  of  the  building  permits 
issued  was  2^  million  dollars;  in  1914,  2^^  million  dollars. 
Find  the  difference. 

18.  In  Quebec,  1913,  the  value  of  the  building  permits  granted 
waa  2|  miUion  dollars,  that  is,  ^  million  dollars  less  than  in 

1914,  Find  the  sum  for  these  two  years. 

19.  The  People's  Bank  failed  in  1895,  paying  out  75^  cents 
on  a  dollar  to  depositors.  The  Ville  Marie  Bank  failed  in  1899, 
paying  out  67f  cents  less  on  a  dollar.  How  much  was  received 
in  the  latter  case  ? 


m 
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COMMON  FBACnONS 


co^2iSL^^\P'^.  ^^  *•»«  Soulanges  Canal  together 

of  the  GrenviUe  Canal.    '^^^ " '^  *^  "• 'e*-  Fmd  the  lockage 

25.  The  lockage  of  the  Soulanges  Canal  ia  >u  ft  .  tu   i    . 
of  the  Chambly  Canal  19  8i  ftE    ?W^-^  I'  *^^  ^'^'^^^ 
rise  in  the  Chamb^a^?  """^  ^''^'^  ^^^  *he  water 

MULTIPLICATION  OF  FRACTIONS 

MENTAL  MULTIPLICATION. 

numL^"'*^^"^**^^"  "^  *  «»^^^  P^o«^«  of  adding  equal 

QQC.  QQC.  ^^^  ^^^    ,   ^^^^^^^^^^^^ 


4  timw   3  qtMrtm  „     19   -^w 

A     J         ~  »™     J<   quarters  or  3  integer* 

But  4  ^"^^i  T^riT-^'^'ik^'  s- 


^ 
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rm 


- 


B 


-1 L. 


I 

-I- 


What  is  i  of  I  of  A  ?  i  of  ^  of  B  ? 

Is  J  of  1  of  B  the  same  as  |  of  |  of  B  ? 

Whatisiof^ofC? 

Point  to  i  of  D;  to  }  of  f  of  D;  to  ^  of  i  of  D:  to  *  of  f 
of  D;tof  of  iof  D. 

Point  to  i  of  E;to  i  of  i  of  E;  to  \  of  E;  to  i  of  i  of  E. 

Draw  rectangles  on  your  copy  books  and  divide  them 
so  as  to  show: 

1.  -f  of  -f ;  4-  of  -f .  5.  4-  of  -f ;  -f 

2.  -f-  of  -f ;  4-  of  -f .  6.  -2-  of  -f;  -f  of 

3.  ^of-f;-fof-|-.  7.  -f-of-f;-i-of-f-. 

4.  4-  of  -f;  4-  of  -f .  8.  T^  of  4-;  4-  of  ^. 
185.  Multiplying  a  fraction  by  f  is  the  same  as 

multiplying  by  2  (Principle  I,  page  00)  and  dividing  it 
by  3  (Principle  III,  page  00);  it  is  therefore  finding  the 
product  of  the  numerators  and  the  product  of  the  denom- 
inators. 

Example.— t  X  5  =  5^*  =  W  =  f . 

Oral  Exercises. 

Multiply  mentally  using  cancpjlation  when  p-^ssiblc: 


1.  -f  X  9. 

2.  -f-X  2. 

3.  -I-X16. 

4.  -f-X16. 

5.  -f  X12. 


6.  12X-f 

7.  6X4- 

8.  8X4-. 

9.  25X4- 
10.  25  X  4-. 


11.  20XjV 

12.  20  Xf^. 

13.  12X4-. 

14.  24  X  4-. 

15.  90X-J-. 


16. 
17. 
18. 
19. 
20. 


Note. — ^When  the  multiplier  is  a  proper  fraction, 
cation  decreases  the  multiplicand. 


4-X4-. 
-fx4- 
-i-x-f. 

-I-X4- 
4-x-f. 

multipli- 
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COMMON  FRACTIONS 


peSTr^^bflLi^  ?&r*^  '^^  "Vmfe.r  of  limes  U  is  re- 
tions  as  weU^  toin?Se«     '^"°''"«  pnnciples  apply  to  frac 

Principles  of  Analysis  relating  to  Multiplication. 

m^LrA''fc"«'  I  --•■  to  find  ««».  as 


Oral  Problems. 

Seventh  principle  or  analysis. 

?*m^   %^'"*'^"''°I*"^y^*-°'^by5    PoflObyeU 

3.  What  18  the  product  of  15  by  2i  ?of  21  by  3i  ?  of  12  by  4 J  ? 

Eighth  principle  op  analysis. 

totS°p'S;^Son.  SaTou^p^ut  T'  *°*^'  '•^**°'"'  *°*«^  -^^' 

4.  One  penholder  is  worth  $^;  find  the  value  of  6  penholders 

5.  One  orange  costs  $A;  find  the  cost  of  9  oranges 

In  15  ,4fSi;.^*^'  *  "•• '"  1  «»*«"*«.•  fi°d  the  rf«to„ce  passed  over 

overVl2Tinrtei?  ^  ""*  ^  '  "•°"*«'  ""^^  ''"'-'"^  can  he  go 
does'it^SvJ^iSTmiSutef?  *  "*'•  '°  °°«  "inut*:  what  d«<a„ce 

l«*pIi^'Jr"*^!;*'''*T°'^^^***y'^hatcanhedom3days? 
4  dLysf^'''  '^'^  ^•^  ^  ^'f  »  ''^••k  in  a  day;  what  can  he  dTin 

11.  One  ton  of  coal  costs  $6};  find  the  cost  of  4  tons 

Jt'at^^a?J^r  ^'"^  ''^^  '*•  ^^^'  ^hat  did  the  boring 

yar'/;i^3To'^«?lZSsV&\?u2?'  ^  ""^  ^°"'  ^^  --^ 

!I'  1'  I?  *  ''"**•  ''^*  "  tJ^e  <»o«t  o'  I  yd.  ? 
19.  At  S|  a  yard,  what  is  the  cost  of  i  yd.  ? 
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Ninth  principlb  or  analtsib. 


16.  In  Quebec,  1909,  a  laborer  earned  $1|  a  day,  and  a  plas- 
terer earned  tvrice  as  miich.    Find  a  plasterer's  daily  salaiy. 

17.  In  Quebec,  1899,  a  plumber  earned  $1}  a  day,  and  a 
stonecutter,  2  times  as  much.  Find  the  daily  salary  of  a  stone- 
cutter. 

18.  In  St.  Hyacinthe,  1909,  a  laborer  earned  $1}  a  day,  and 
a  stonecutter,  3  times  as  much.  Find  the  daily  salary  of  a 
stonecutter. 

19.  In  Sherbrooke,  1909,  a  carpenter  earned  $12  a  week,  and 
a  locomotive  engineer,  2\  times  as  much.  Find  the  daily  salary 
of  an  engineer. 

20.  In  St.  Johns,  1913,  Moka  coffee  cost  30  cents  a  pound; 
in  St.  Hyacinthe,  it  cost  1}  times  as  much.  How  much  was  that  ? 

21.^  In  Sorel,  1913,  green  tea  cost  30  cen'  a  pound;  in  St. 
Hyacinthe,  it  cost  1^  times  as  much.  How  much  was  that? 

22.  Andrew  can  do  f  of  a  work  in  1  da^,  and  George  can  do 
f  (rice  as  much.  What  can  they  do  together  in  1  day  ? 

2S.  In  St.  Hyacinthe,  1913,  milk  cost  6i  cents  a  quart;  in 
Quebec,  it  cost  1)  times  as  much.  What  was  the  price  in  Quebiec  7 

24.  There  are  24  members  in  the  Legislative  Council  of  Que- 
bec, and  3}  times  as  many  members  in  the  Senate  of  Ottawa. 
Find  the  number  of  senators. 

25.  In  1901,  the  Province  of  Quebec  spent  6  thousand  dollars 
for  good  roads,  and  in  1911,  15f  times  as  much  money.  Find 
the  Tatter  expenditure. 


WRITTEN  MULTIPLICATION. 

186.  Cancellation  Method. 

Example  I.— Multiply  T  i|  by  36;  2*  36  by  «;  3*  H 

i>yA;4«Aby«;6''|byAbyf 

Operations. 
2  2 


1   n><36   ^. 


^*  18X11    **• 
3 
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COMMON   FRACTIONS 


I     : 


4.  J 


0X17 


5.  ?><^-><3_  . 

•  7  ~  ffTr' 


Nom-In  practice  the  denominator  1  is  suppressed. 


6X91 


Operations. 


13 
-    36X0Z    468     _ 

187.  Rule.— il/ufte>Zy  /Ae  numerators  toaethpr  nr,^  iU 
der^ninators  together,  canceUing  c^nl^^.,  """  ''^ 

reduce-  to  "^^l^^^l^^^J^^-^^^  l^i^Tr^-^^- 


Multiply: 

1.  AX38. 

2.  liX66. 

3.  -f  X84. 

4.  HX  6. 

5.  MX 50. 


Written  Exercises. 


6. 
7. 
8. 
9. 
10. 


16.  6^X  2AX7-f. 

17.  8,VX  JH-XJH-. 

18.  1(H-X  l+X7-f. 

19.  14-f.xi7+X8^. 

20.  27HX42+X64-. 


MX  66. 
il>'75. 
i^X48. 
«X57. 
ifX84. 


11.  24X-f. 

12.  SlX-f-. 

13.  96Xf|. 

14.  273  X  If. 

15.  286  XH- 

21.  ^^x  a^-X  4+X  6+. 

22.  6+x  5-f  X  7+X  2A 

23.  2(4.X2(H.X20HXia 

5j*i,o¥^^^    X2«X12^. 
25.172+X  2^x  3-f  X  2?. 
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189.  Direct  method.— With  large  mixed   numbers, 
direct  multiplication  is  resorted  to. 

oo'i^^^^,-r^"'*^P^y  ^"  179f  by  7;  2°  118  by  99f ; 
3    79^  by  15|. 

Operations. 


1. 


1794 

7 


2. 


5i  (=1X7) 
1  253    (=179X7) 
1  258i  (  =  179|X7j 

3. 


118 
99f 


88^  (  =  118X|) 
1062^  }(  =  118X99) 
11770^  (  =  118X99f) 


(AX-f-  =  ) 
(79X-f  =  ) 
(AX15  =  ) 
(79X15  =  ) 


79A 
15-f- 
__1     55 

31-f=33 
4^=  5J 
395 
79 


=  M  =  -f. 


(79^X15-1-  =  )  1220^. 

•  P^'  ^^^^'—J^uUiply  the  muUiplicand  (fraction  and 
integers)  by  the  fraction  of  the  multiplier,  then  by  the  integers 
of  the  multiplier;  unite  the  results. 
raStTt'n^^^^^  'factions  to  lowest  terms  before  and  after 


Multiply: 

1.  137-J-X16. 

2.  248+X  8. 

3.  6304-X12. 

4.  560^X16. 

5.  7304- X  20. 

6.  481HX86. 


Written  Exercises. 

7.  119-l-X  64. 

8.  827tVX     8. 

9.  276    X413-f. 

10.  897    X  37-1. 

11.  495    X  31-J.. 

12.  171     X  35-f.. 


13.  490X98-1-. 

14.  36CX97-I-. 

15.  320X89,1,,. 

16.  820X87A.. 

17.  45|Xi8-|.. 
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I  27} 

HI  45* 
IV56I 

V  38§  J 


I 


COMMON  FRACTIONS 


I  72| 

II  42^ 

III  63} 

IV  16f  1 
V22I  j 


o)  10}. 
b)     91 


X 


a)  26}. 

b)  3U. 

c)  27}. 

d)  25f. 

e)  19}. 


SueceMively    multiply    I,    H 


I  26} 

II  32} 
III  494 
IV38i 

V  69} 

191    Shokt  methods  in  mdltiplication. 

3X34 1  Jo!  ^  ""f-^^  ^y  2i  add  0  and  divide  by  4 
?6  vlr  ^?^^*  °^"^*^PJy  by  3i  add  0  and  divide  by  3 
^^16X6}  =  100;  to  multiply  by  6},  add  00  and  divide  by 

is'ct's'ls)!'^'  *"  '""^^'P^y  »>y  ^h  .add  00  and  divide  by 
m^3%]'^'  ^  °^"^*^P'y  by  8J,  add  00  and  divide  by 
^^8X12J  =  100;  to  multiply  by  12^  add  00  and  divide 

3  X 33I -  Jm '  ^  "^""l^^y  ^y  ^^^'  ^^  00  and  divide  by  6 
3X33}-100;tomult,plyby33iadd00anddivideby3: 


I  720 
II  840 

III  900 

IV  960 
V  108 

VI  288 

MI  312 

VIII  676 


h)  33}. 


I  252 
II  276 

III  348 

IV  372 
V492 

VI  588 
VII  612 
VIII  708 
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192.  To  mvltiply  by  itself  a  mixed  number  ending  in  \. 

Example. 

3J  (3X4)  =  12.  Multiply  the  integer  by  itself  plus 

31  (JXi)  =  J.         1,  and  add  i. 


12i 

Multiply  by  itself: 
1.  4-i-. 

mm     U-1J-. 

3.    6-J-.         w.    y-j-. 

193.  To  multiply  together  any  two  mixed  numbers  ending 
in  J. 


4.  74-. 

5.  8-f . 

6.  9-1^ 


7.  10-f. 

8.  II4-. 

9.  124-. 


10.  13-J-.        13.  2(4-. 

11.  144-.        14.  304-. 

12.  I54-.        15.  40-J-. 


13| 

lou 


Example  I. 

(13X7)  =91 
(13+7) -5-2=  10 

(ix-|)=i 


Example  II. 

m         (13X8)  =  104 
8i    (13-f8)-^2=  1011 


114| 


(ixi)=     J 


=  f 


To  the  product  of  the  integers  add  half  their  sum  plus  the 
fraction  J. 

Remark  that  when  the  sum  of  the  integers  is  an   uneven 
number,  you  have  f  instead  of  J  in  the  answer. 

In  the  following  multiply  I,  II,  III,  IV,  V  successively 
by  a,  6,  c,  d,  e,  employing  the  above  method. 


1. 

I  12i  ] 

II  14 

III  16 

X 

IV  18 

V  20J 

4|. 
6*. 


a) 

h)     ^3 

c)     8i. 

rt 


I  104 
II  20| 

III  30 

IV  40 
V60 


3. 

X 

a)     3|. 
6)     5i. 

c)  7|. 

d)  9. 
I  e)    111. 
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COMMON  PnACTIONS 

Written  Problema. 


1.  Fi„d  the  co.t  of  18}  yd.  of  ribbon  at  31}  cent,  a  yard 

2.  Find  the  co,t  of  27}  acre,  of  land  at  UH  JlL 
^3^If  a  boat »!,,  246  mi.  a  day,  how  farl^,,  T^l  ,„ 

m  hoJL"?  '"'"  "^  '^  ■"•  »  "»-.  tow  far  wm  it  go  i„ 
8}  htll'?  '"""  "^  ''^  ™-  "■  "<»".  "o"  hr  will  it  run  in 

whati'::"x  "ri:°4'£„r "'  *"  "^ " ''°-. 
../«t".reT^t"th:„-jh.i:s/- "« -  ■•- « 

^8Jf  a  radway  pa«nger  oar  co^  ,7  034},  what  wiU  3S6 

10.  At  $6j^  each,  find  the  value  of  the  24  n9«;  *^       t 
ore  produced  by  the  Province  of  QuLc  inig  j?  ^"^  °^  ''"PP^'' 

3  545  mi.  in  oJeStion  "**  ^^^  expenditure  for  the 

m  fow  w^.„g,  .„a  ,.5}  for  traveU  ^^^t^Vfr^ 

.  tS.  ff  Li^d^^srrt  sty^r  I  ^,  «/ci.. 

Bank,  how  much  would  he  have,  excTiiv"onnte«U  '"""'^ 

Pou^Vof^eTa^^]^  g^*-r»^  d  «° V-^ 
pa^ssenger  gets  |  ib.  a  day  ?  ^  ^         ^  *^*y^'  ^  each 

16.  What  sum  was  received  fnr  inn?  x 

.«»»  we.  aold  at  S42rXn"tl,?l^tt.™  <-•  ''  «i 
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17.  In  France,  1880,  alcohol  killed  5  000  persona;  in  1898 
2^  times  as  many.    Find  the  number  of  victims  for  1898. 

18.  In  Quebec  City,  19U0,  the  Bell  Telephone  Co.  had  1  650 
subwribers;  in  1910,  2^  times  as  many.    Find  how  many. 

f9.  In  a  recent  year,  the  average  cost  of  tilling  on  the  Ottawa 
Experimei  tal  Farm  was  $ llf  per  acre ;  if  the  harvest  was  worth 
3f  times  as  much,  find  the  average  yield  per  acre. 

20.  In  1906,  the  Queliec  Government  was  paid  $66  000  for 
fishing  and  shooting  licenses;  and  in  1909,  1^  times  as  much. 
Find  the  amount  for  1909. 

2t.  The  falls  of  the  Chaudi^re  River  are  114  ft.  high;  the  falls 
of  the  Hamilton  River,  2{^  times  as  high.  Find  the  height  in 
the  latter  case. 

22.  In  1909,  Canada  exported  $27  035  worth  of  mica;  in  1910 
2^  times  as  much.    Find  the  value  of  the  1910  exports. 

23.  In  1909,  the  United  States  produced  2  835  tons  of  graphite, 
and  imported  7|  times  as  much.  How  many  tons  were  imported  ? 

24.  Russia  annually  produces  close  upon  12  000  tons  of  asbes- 
tos; and  Quebec,  6f  tu^<is  as  much..  Find  the  Quebec  production 
of  asbe8t(». 

25.  The  distance  by  rail  from  Montreal  to  Vaudreuil  is  24f 
mi. ;  from  Montreal  to  Brockville,  it  is  5^  times  as  great.  How 
far  is  it  from  Montreal  to  Brockville  ? 


DIVISION  OF  FRACTIONS 

MENTAL  DIVISION. 

Q  =:      4    tintM 

1    marbl*     =      A     tintM 

1    quartar 


4   marbtoa  -7- 

I      I      I      I      I       -^ 


4    QMrtora  -5- 


—      4    timM 

=       4      tlfltM 


J^i=4  timos;  but  ^=1;  so,  l-^l  =  4or  f  If  1^  i  =  }, 

2-hJ  =  2  times  4  cr  *><i=8=8. 

*■       1x1     *■ 

If  l-5-i  =  f,  §-i  =  f  times  f,  or  4^=f =2!. 


1X3 
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COIOION  PBACnONS 


Mill  ^  rr-rn  - 


4  M«r  3  Of   */s 
4  ow  9  «r   */a 


4    quartort  h-         3  «i«rt.c« 

i-J-J  =  |;but|-l;sol+}-f 

If  l-J-f  =  1,  3-J-I-3  times  f  or  iiSi=Jj^=4. 

If  1 -^ }  =  i,  1-5- i  =  f  times  ^  or  4S«  II  =  |. 

194.  Dividing  by  a  fraction  is  multiplying  by  that 
fraction  inverted. 

Dividing  by  an  integer  is  dividing  by  a  fraction  who^e 
denominator  is  1. 

Thus.    |4.4  =  |+|=||L=A-*. 

195.  When  the  divisor  is  a  proper  fraction,  division 
increases  the  dividend. 


Divide: 


Oral  Exercises. 


1.  1^+-  11.    3-5-f.  21.  -I---1- 

2.  14-+.  12.   3-5-+.  22.  T-J: 

3.  l-h-i-.  13.    3^+.  23.  Z^  J 

4.  l-r+.  14.    3^-f-.  24.  +--X 

5.  1-5-*-.  15.    3  4-+.  25. +4-1 

6.  24.+.  16.  +4-+.  26.  +^+ 
7.2^+.  17.  +-^4:.  27.  +4-  + 

8.  24-+  18.  +4-+  28.  +4-  + 

9.  24-+  19.  +-4:.  29.  +-X 
10.  2-+.  2C.  +-4:.  30.  +4-+ 


31.  +4-2. 

32.  +4-3. 

3:       +4-4. 

;  i.  +4-5. 

->.  +4-6. 

■'6.  14-5- 1+. 

37.  l+^lj. 

38.  I+-J-1+. 

39.  l^fir^lVV. 

40.  2+^2+. 


Principles  of  Analysis  relating  to  Division. 

10.  I  divide  because  I  wish  to  find  the  quotient  of 


by 

11.  I  divide  because  having  the /otoZ  wZuc  and  the  num- 
ber  of  objects,  I  wish  to  find  the  value  of  me  object. 

12.  I  divide  because  having  the  fotaZmZjte  and  the  value 
of  one  object,  I  wish  to  find  the  number  of  objects. 
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13.  I  divide  because  I  wish  to  find    timet  less 

than  what  I  have. 

Note. — ^The  number  of  objeeta,  or  the  vtUu«  of  one,  or  the  total 
rnlu%  may  be  fractions;  the  application  of  these  principles  s 
always  the  same. 

Oral  Problems. 

Tenth  principle  of  analysis. 

1.  Find  the  quotient  of  ■,*s  by  4. 

2.  Find  the  quotient  of  f  by  5 

3.  Find  the  quotient  of  1  i  by  7. 

Eleventh  principle  or  analysis. 

4.  A  workman  earns  S}  in  3  hours;  what  does  he  earn  in  one 
hour? 

5.  A  train  ^oes  4)  mi.  in  10  minutes;  what  distance  does  it 
cover  in  one  mmute? 

6.  I  paid  S}  for  2  lb.  of  coffee.    Find  the  price  of  one  pound. 

7.  Find  the  coat  of  one  pencil,  if  6  were  paid  S^ 

8.  If  5  quarts  of  milk  cost  Sf ,  what  will  one  quart  co  t  ? 

9.  If  I  can  do  }  of  a  work  in  2  hours,  what  can  I  do  in  one  hour  ? 

10.  If  a  train  runs  100  mi.  in  2|  hours,  what  is  its  rate  per 
hour  ? 

11.  I  paid  $15  for  71  yd.  of  silk.  Find  the  price  of  one  yard. 

12.  What  is  the  price  of  one  cord  of  wood  when  121  cords 
post  $50? 

13.  A  (nrl  can  knit  a  stocking  in  three  days,  what  can  she  do 
in  one  day  ? 

14.  If  a  man  can  saw  a  cord  of  wood  in  4  dajrs,  what  can  he 
<io  in  one  day  ? 

15.  A  mason  did  a  work  in  6  days,  what  port  of  the  work  did 
ho  do  in  one  day  ? 

16.  If  f  yd.  of  cotton  cost  $},  what  is  the  price  of  one  yard  ? 

17.  {  yd.  of  cloth  costs  $J;  find  the  price  of  one  yard. 

18.  I  paid  $i  for  |  lb.  of  medicine;  find  the  price  of  one  pound. 

19.  I  paid  %^  for  I  lb.  of  sugar;  find  the  price  per  pound. 
Twelfth  principle  of  analysis. 

20.  A  laborer  earns  $2)  a  day;  in  how  many  days  will  he  earn 
$10?  $5?  $i? 

21.  A  penholder  costs  $^;  how  many  can  I  buy  for  $i  ?  $t^  ? 

♦  J . 


f 
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*3  ?'$r  '  %  7        '""'  'H  *  day ;  in  Aow  many  days  wiU  he  earn 

Sllf'f^^^fi  ?'"■''•  '*''"'  '"'*"1'  '""*  "^  «<»l  carbTb^ght  for 
^^28.  At?J  Hpound,;/ow  wwrA  butter  can  be  boughtforSl  ?  flO? 

in  Tthic^k'newf  iiTuith  iSi?'  *''"' --^'^-f^^™^^^^ 
5  i?J"tWck'?'  "  ^'  ^:*'^''"'^-  ^"'^  '"""'^  /««'»  aiTihe^Tntpile 


12":  bi^h?"^"'  ^"^"'^  '^'^  * »°-  t^'^J^  ^re^  th«re  in  a  pile 
ISbihl^^h'?'"""^  ''"'■*'  "'^'^  2J  in.  thick  aw  there  in  a  pile 

entme  tm  ^tf '$|  ^''  ''''  ^^*'  ^^"^'^^  ^^  "'"''•  f^otc  many  erran.  . 


Thirteenth  phixciple  of  analysis. 


isl'tim'ls'K'  '=^'^'^  '■'  *«*  »  --'^^  fi°d  John's  salary  if  it 
mu'ch  Lshe"?^^'  ''"'^  ™^  ^"*^"'''  9  "'"^^  ^^»«  than  T.  How 
mud;  it  thaf^"^'  '°''^  •'^'  ""^  *^  '^PP>^'-  2  times  Z.««.  How 

rJu'  FinfSJ^s'^A  t-r^rSr^^  ^"'^*'^^  ^  ^  times  fc. 

40.  I  have  $5.  If  mv  sr-t-^r  Ina  '>i  *;™„^  7 
how  much  has  she?  "*  ^""''^  ^^*«  ™°ney  tt.an  I. 
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WRITTKN  DIVISION. 
196.  Cancbllation  method. 

Examples.— Divide  1  °  j  J  by  5;  2*  |J  by  | ;  .T  ]^  by  f 
Operations. 


1. 


13 


^  s  ~  H- 


,   13X7     13     ^, 


,  13x7 


13 


=  1.V 


14X5     "•    "14  2~"2'     *"Z4X'5"I0 

2  2 

Explanations. — I.   I>ividing  4J   by  5  is  multiplying  the 
denominator  by  5  (Frinciple  III,  pagr  118). 

2.  Dividing  1}  by  j  is  d,  .iding  1>v  7  ^iwfa  /e«a  /    tn  1;  it  is 
theivfore  obtaining  a  quotient  7  ttme*  as  great  as  \i  divided  by  1, 

or  ' 


1X7 

11  <i 


or  6J. 


.?.  Dividing  |i  by  f  is  dividing  by  7  times  /cas  than  5;  it  is 
theff.jre  obtaining  a  quotient  7  <tm«a  <ta  great  an  H+5»  oi"  ^^^^ 
orlA.  '*^' 

197.  Rule. — Multiply  by  the  fraction  inverted. 

Note  I. — If  the  dividend  or  the  diviwir  is  a  wh-  le  number ,  it 
may  be  expressed  fractionally  by  writing  1  under  i!  as  a  denomi- 
nator. 

Note  IT. — Reduce  mixed  numbers  to  irMpro{)er  fra/'tions. 


Divide: 
3.  H  ■ 


Written  Exercises. 


4.  ^ 

6.  18 

7.  25 

8.  40 

9.  48 


J.    fl  ! 

•  fTT, 

-f    f. 
J.     8 

•  "IT- 

-2.  2» 

•  Tri5- 

-1-  I  5 


10.  56  4- J^ 

11.  31 -^V 

12.  50  ^A^ 

13.  21  -4- 

14.  60  ^-f 

15.  18^  I- 

16.  -f     21 

17.  A -27 

18.  31^^21 

28.  (  2-fX-i-)H-(l 

29.  284- X  A) 

30.  ( 


1^ 

J.  2. 


"re 


TV 


1Q. 
20. 

21.  ^ 

22.  s^ 

23.  22-f- 
24. 

25.  60 

26.  10-^ 

27.  34- 

' ). 


35. 
75. 
95. 

84. 

2^ 

6-f 
24- 
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198.  Direct  Method.— It  is  resorted  to  when  larce 
mixed  numbers  are  dealt  with. 

First  case.— Short  mviBion.— To  dimde  a  mixed  num- 
ber by  a  small  integer. 

Examples.— Divide  V  5  184^1  by  9;  2"  4  853i  by  3. 

1  ^.f ^^"°''«-  Explanations. 

1 .  9)  5  184f|_  i._9  p^t,y  ji^^j^g  5  184;  if  divided 

576^.  by  9  =  j|^  =  A(Prtnct>te  //.  page  118), 

"^  335r=A  (Principle  in,  pagellS). 
2.— Dividing  by  3  leaves  a  remainder 
of  21;  2J-t;  »+3-}. 

199.  Rule.— 5eparafe/y  divide  the  integers  and  the  frac- 
tional part  by  the  divisor,  and  combine  the  results. 


2.  3)  4  853-4- 
1  617-f . 


Written  Exercises. 

Divide,  employing  short  division: 
1.    6  532H-8.      6.    3  9364-1-3.    11.  7  6324-- 8 
7.10  9354-4-  4.    12.  5  9374--9. 

8.  5  9614-5-10.    13.8  396^^-5-7. 

9.  4  428||4-12.    14.9  3604-4-5. 
10.    9  7204-5-11.    15.  8  398jV-7. 

Divide,  making  successive  short  divisions. 
the^JSoti^nf  by  9?  °"'"^'  ^^  ^''  ^"^^^ ''  b>'  9.  and  then  divide 


2.25  681-^-5-7. 

3.  1286-f-5-9. 

4.  6  875^^-^5. 

5.  9  532J^-T-6. 


I  180} 
II  360} 

III  720i 

IV  270+ 
V  540| 


(1) 


(2) 


a)  18.           I  144J  f  a)  63. 

6;  27.  II  288i  6)  72. 

c)  36.  Ill  216i  -       c)   81. 

d)  45.  IV  432*  J)  64. 

e)  54.  V  504}  /  (  e)   56. 
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Second  case. — ^Lono    division. — To  divide  a  mixed 
number  by  a  mixed  number. 

Example.— Divide  683§  by  44f 

Explanation. 
683f +44|  may  be  ivritten  fraction- 
ally thus:  ^i;  if  I  multiply  the  numer- 
44f 

ator  and  the  denominator  by  15  (15  is 
the  L.  C.  D.  of  I  and  |),  I  obtain  two 

669)    10255  (15||§.  then  I  divide  as  with  other  integers. 

200.  Rule. — 1"  Multiply  both  dividend  and  divisor  6w 
the  least  common  denominator  of  their  terminal  fractions; 
i?**  Divide  as  with  other  integers. 


Operation. 

44^) 

683|( 

15 

15 

9 

10 

220 

3415 

44 

683 

Divide: 

1.  75-1- 

2.  465-i- 
3.219-1- 

4.  926-i- 

5.  783-f 

6.  516tV 

7.  791-t- 

8.  415-i- 

9.  517A 
10.  782-J- 


14-f, 
184- 
12-1- 
19-ih 
28-f 
35-f 
16-f- 
70-^ 
92^, 
384- 


Written  Exercises. 

11.83(4--M3.  21. 

12.  937-i-^  17.  22. 

13.  833-1-^  19.  23. 

14.  237t1)jH-23.  24. 
15. 340jj-J-29.  25. 
16.  341-f-^31.  26. 
17. 450Hf-^37.  27. 
18. 300-i-^41.  28. 

19.  400-f  4-43.  29. 

20.  5004- H- 47.  30. 


8804-- 

395TJ)r- 

3874-- 

2104-- 

110-1-- 

230 

436     - 

377     ■ 

830 

943 


53. 
59. 
61. 
67. 
71. 

■  184-. 
-17-f. 

■  16-i-. 
■20-1^. 
-19-^-. 


COMPLEX  FRACTIONS. 


201.  A  complex  fraction  is  one  whose  numerator  or 
denominator  or  both  are  fractional. 

Thus,   i,   —,  —,  and  ~  are  complex  iractions.    These  frac- 
3       I      f  4i 

tiuns  mean  that  |  is  to  be  divided  by  3,  that  4  is  to  be  divided 
Ity  {,  that  f  is  to  be  divided  by  |,  and  that  3|  is  to  b.)  divided 
»>y  41. 
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fraltbni'  ""'^  *°°*^^''  ^°""  °^  expiession  for  the  division  of 

202.  Rulc-Jl/ufttp/j,  the  numerator  of  the,  complex 
fraction  by  tts  denominator  inverted. 

Written  Exercises. 

Rexluce  to  simpler  forms: 

1  1.         4Jl         7_3i  -ft   3J  .•4i  +  f 


2I  15I 

2.  ^  .         5.|-. 


8   ^ 


lli±J 


4 


ii 

3i 


^•x-     ^-^    9.-11. 


Written  Problems. 


14. 


2i+3| 


12.2^        ,5  4i-2| 


1.  A  laborer  earned  $67^  in  45  days;  find  his  daily  salarv- 
wagi.  "'  '"""^  *"^  •"  ^^  ^«>'«.-  find  his  daiiy 

wastaUorrCf"^  ''^  '°^  ^^  ^•^«'  ^™*-     «-  --h 
a  da;'s^;^lk ''  '^"''  ''"""'^  '   ^  '"^^  ^''^^  ««*«  »t  for  I  of 

nin/i^eUtouT  '''^  "'•  '"  '^  ^°-'  ^'^*  «  '^  — 
mte'pef  hot"  ""  '''*  "^'  '"  ^^  ^-"'  «"d  ^t«  --ing 
per  Lur.*'*'"  """'  ^  ™'  '^  ^*  ^°""'  fi"d  the  running  rat. 
does'it'^^tf  r  Tr?"^  "••  •"  *  "^  ""  ^^"^'  ^-  -">'  -•- 


H 
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9.  I  paitl  ISl^  cents  for  32  lb.  of  sugar.      Find  the  cost 
per  pound. 

10.  I  paid  1091  cents  for  15J  lb.  of  sugar.    What  is  the  price 
of  one  pound  ? 

11.  If  IJ  lb.  of  sugar  cost  12^'^  cents,  what  does  one  pound 
cost? 

12.  If  I  lb.  of  sugar  cost  6^  cents,  what  does  one  pound 
cost? 

13.  A  steamer  sails  1  620J  mi.  in  7  days.    WTiat  is  her  rale 
per  day  ? 

14.  A  steamer  sails  1  485  mi.  in  6f  days.    Find  the  numlier 
of  miles  a  day. 

15.  A  steamer  sails  386J  mi.  in  If  days.    Find  the  daily  rate 
in  miles.     • 

16.  A  steamer  sails  171|  mi.  in  f  of  a  day.    How  many  miles 
a  day  does  she  sail  ? 

17.  If  a  man  earns  .«2i  a  day,  how  long  will  it  take  him  to  earn 
$287|? 

18.  If  a  man  earns  $3J  a  day,  how  long  will  it  take  him  to  earn 
S2J? 

19.  If  a  man  earns  $ia  day,  how  long  will  it  take  him  to  earn 

20.  At  the  rate  of  30|  mi.  an  hour,  how  long  will  a  train  take 
to  run  198J  mi.  ? 

21.  At  the  rate  of  30f  mi.  an  hour,  how  long  will  a  train  take 
to  run  15|  mi.  ? 

22.  At  the  raf  e  of  2^  mi.  an  hour,  how  long  will  a  train  take 
to  run  ^  mi.  ? 

23.  How  many  pounds  of  brown  sugar  can  be  bought  for  90 
cents,  at  4^  cents  a  pound  ? 

24.  How  many  pounds  of  brown  sugar  can  be  bought  for  54f 
centsj  at  4f  cents  a  pound  ? 

25.  Hownmny  pounds  of  brown  sugar  can  be  bought  for  $2^, 
"f  ^.ij  a  pound. 

26.  How  many  pounds  of  brown  sugar  can  be  bought  for  9^, 
•di  $^  a  pound  ? 
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27.  What  quantity  of  honey  can  be  bought  for  25f  cents,  at 
30J  cents  a  pound  ? 

28.  In  Quebec,  1910,  557  thousand  quhitals  of  codfish  won- 
caught;  in  191 1,  l^ff  times  less.    Find  the  latter  number. 

29.  In  Que!)ec,  1914,  12J  thousand  quintals  of  salmon  were 
caught;  find  the  number  for  1910,  if  it  was  1^  times  less. 

30.  In  Quel)ec,  1912,  23  thousand  quintals  of  herring  were 
caught;  in  1913,  2^  times  less.    Find  the  latter  number. 

31.  In  19aS,  6  100  vessels  were  used  in  the  sea  and  inland 
fisheries  of  Quebec;  in  1914,  1^^  times  less.  Find  the  latter 
number. 

32.  In  1914,  Quel)ec  ut^od  ()3fi  thousand  cords  of  wood  in  tiie 
manufacture  of  pulp;  in  1910,  1^  times  less.  Find  the  latter 
numl)er. 

33.  In  1913,  Quebec  exported  802  thousand  cords  of  wood 
pulp:  in  1914,  1^  times  less.    Find  the  latter  number. 

34.  In  1914,  Canada  manufactured  935  thousand  tons  of 
pulp;  in  1910,  lf|  times  less.    Find  the  latter  number. 

35.  In  1914,  Canada  employed  S^  million  dollars'  worth  of 
5\rood  in  the  manufacture  of  pulp;  in  1910,  2^  times  less.  Find 
the  latter  amount. 

FRACTIONAL  RELATIONS. 

When  I  say:  |  of  an  apple,  J  of  a  dollar,  the  unit  is  a  sinqU- 
object. 

When  I  say:  J  of  mif  fori  fine,  i  of  20  dollars,  f  of  $J,  the  unit  is 
a  quanhty,  preat  or  small,  considered  as  a  single  unit.  In  tl.c 
latter  case,  the  unit  is  generally  called  the  base,  and  we  represent 
It  by  1,  or  I,  or  J.  or  i,  etc. 

203.  The  6a.se  generally  follows  the  expressions  part  of. 
fraction  of,  f  of,  |  as  much  as,  \  more  than,  \  less  than. 

204.  The  base  is  the  quantity  used  to  measure  anothci 
quantity  which  is  greater  or  less  than  it;  the  base  is  then- 
fore  the  unit  of  comparison,  or  the  quantity  considered 
as  a  whole. 

205.  The  product  is  the  qu.antity  compared  with 
th**  ^9se;  it  may  be  a  part  of  the  base,  or  a  quantity  greut<  r 
or  less  than  the  base. 
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206.  The  fraction  expresses  the  ratio,  or  relation  of 
the  part  to  the  base. 

Thus,  in  the  expression:  $8  is  ;}  of  $12,  $12  is  the  base,  $8  is 
the  product  or  part,  and  J  is  the  fraction  ot  relation. 

207.  Principles.— I.  The  Base  multiplied  by  the  Frac- 
tion equals  the  Product. 

II.  The  Product  divided  by  the  Base  equals  the  Fraction. 

III.  The  Product  divided  by  the  Fraction  equals  the  Base. 

NoTO.— Problems  may  be  solved  either  by  Analysis  or  by 
tormulas  drawn  from  the  above  principles,  full  iUustrations 
of  which  are  piven.  However.  t«acher8  are  invited  to  exact 
analysis  in  the  oral  work,  and  occasionally  in  the  written  work. 

208.  First  case.— To  find  the  Product  when  the 
Base  and  the  Fraction  are  given. 

Example  I.— What  is  |  of  $60? 

Analysis.— $60,  the  base,  is  the  quantity  considered 
as  a  whole,  or  1,  or  \. 

4  fourths  of  $60 =$60; 

1  fourth    of  $60  =  ^; 

3  fourths  of  $60  =  5^,  or  $45. 

fFoBMULA.— Base  X  Fraction  =  Product  {Principle  I). 
I  Practice.— $60    x         J       =  $45,  Ans. 

Example  II.— I  have  $300;  my  neighbor  has  i  less  than 
I ;  now  many  dollars  has  he  ? 

Analysis.- $300,  the  base,  is  the  quantity  considered 
as  1  or  I  My  neighbor  has  ^  less  than  I,  that  is,  a  sum 
<'qual  to  I  of  my  money. 

3  thirds  of  my  money  =  $.300; 

1  third    of  my  money  =  3g<>  j 

2  thirds  of  my  money  =  5i"iA|^  „r  f200. 

rFoRMTTLA.— Ba«e  X   Fraction  =  Product 
I  Practice.— $300  x     *  =  $200,  Ans. 

Example  III.-A  lot  cost  $800;  I  sold  it  for  i  more  than 
I*  cost.    Find  the  selling  price. 
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Analysis.— $800,  the  base,  is  the  quantity  considered 
as  1  or  f     I  sold  the  lot  for  J  more  than  the  cost,  that  is 
for  f  of  the  cost.  ' 

4  fourths  of  the  cost  =  $800; 
1  fourth    of  the  cost  =  $a»-ft; 

5  fourths  of  the  cost  =  ^^^iiii|,  or  $1  000. 
rFoRMULA.— Baiw  X  Fraction  -  Product. 
\PRAcncE.-$800  X     }  -flOOO.Ans. 

.lo^?'"*'  ^Tl^  '^"^  '***?  *  number,  implies  J|  of  that  number- 
also  I  more  than  a  number,  implies  J  of  that  number      ""'"'**'• 

factorof'JhT^rjS!"'  *'**  *'^  ^""^  *"**  '""^  ''^-^'^  •^- 


Oral  Exercises. 


1. 
2. 
3. 
4. 

5. 


iof$  4=? 
iof  $  6=? 
i  of  $  8  =  ? 
iof  $10=? 
iof$12=? 


6. 
7. 
8. 
9. 
10. 


|of  $  6=? 
I  of  $  8  =  ? 
f  of$10=? 
f  of  $12=? 
iof$  6=? 


16.  ^  less 

17.  -J-  less 

18.  +  less 
19. 
20. 

21.  J  less 

22.  ^  less 

23.  f  less 

24.  f  less 

25.  1^  less 


%  less 
4  less 
•  1( 


than  $10  = 
than  $  9  = 
than  $  8  = 
than  $12  = 
than  $15  = 


11.  iof$f  = 

12.  iof$f  = 

13.  I  of  $1  = 

14.  f  of$^  = 

15.  |of$i  = 


than  $ 
than  $ 
than  $ 
than  $ 
than  $  ^  = 


1  = 


26 

27. 

28 

29 

30 

31 

32 

33 

34 

35 


f  more 
I  more 
4  more 
%  more 
4  more 
1^  more 
I  more 
I  more 
^  more 


than  $  6  = 
than  $12  = 
than  $10  = 
than  $15  = 
than  $20  = 


Oral  Problems. 


than  $ 
than  $ 
than  $ 
than  $ 
f  more  than  $ 


|=? 


clid  heifl^"''^''"'^  '"^  ^  '^^^'  ^^  «°'d  J  of  them;  how  many 
my  'Jr^^  IKJ'^mth^dlrl  ^nl^Jr'"'  '  ^'"^'^^  '  ^^ 

cash*-    FiS^t^TasCav^m^eJ!  '''''  '^  °'  ^'^^  P"-  ^''^  P-<' 
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5.  A  merchant  failed  in  business  and  paid  only  }  of  his  debts 
amounting  to  S800.     How  much  did  he  pay  ? 

6._  A  bicycle  was  sold  for  \  less  than  its  cost.    Find  the  sellitii; 
price  if  the  cost  price  was  $40. 

N  OTE. — It  was  sold  for  f  of  its  cost. 

7.  I  have  $40;    my  brother  has  i  less  than  I.    How  mtich 
money  has  he  ? 

8.  A  and  B  are  partners;  A  invests  $1  000;  B  invests  ^)^  loss 
than  A.    Find  B's  investment. 

9.  John  earns  60  cents  an  hour;    Thomas  earns  ^  less  than 
John;  how  much  does  he  earn  in  an  hour? 

10.  A  horse  cost  $80;  it  was  sold  for  \  less  than  it  oost.  Find 
the  selling  price. 

11.  I  paid  $100  for  a  horse,  and  \  more  for  a  carriage.  Find 
the  cost  of  the  carriage. 

Note.— It  cost  f  of  $100. 

12.  I  sold  two  pianos^ 'one  for  $200,  and  the  other  for  i  more 
than  the  first.     What  did  the  second  piano  sell  for  ? 

13.  I  have  300  bushels  of  wheat;  how  many  bushels  of  oats 
have  I,  if  I  have  ^  more  than  of  wheat  ? 

14.  There  are  400  boys  in  a  school;  how  many  girls  are  there, 
if  the  number  of  girls  is  iV  greater  than  the  number  of  boys  ? 

15.  Henry  earns  $20  a  week;  how  much  does  Charles  earn 
if  his  salary  is  i^  greater  than  Henrj''s  ? 

16.  Luke  has  $J;  Patrick  has  \  more  money  than  Luke;  how 
much  has  he? 

17.  I  had  $1  000;  I  spent  |  of  this  sum  to  buy  an  automobile. 
How  much  had  I  left  ? 

18.  A  child  had  I  of  a  quart  of  milk;  he  spilt  }  of  what  he  had. 
How  much  milk  was  spilt?  How  much  remained? 

19.  A,  B.  and  C  own  $100;  A  has  }  of  the  sum;  B,  i  of  the 
sum,  and  C,  the  remainder.     How  much  has  each  ? 

2A.  William  had  a  farm  of  100  acres;  he  sold  }  of  it,  and  then 
■2  of  the  remainder.     How  many  acres  had  he  left  ? 

21.  A  drunkard  received  a  $15  salary;  he  gave  i  of  it  to  pay 
for  the  drinks  he  had  bought  on  credit;  then  he  spent  J  of  the 
remainder  drinking.    What  sum  did  he  bring  home? 

22.  Mv  father  lost  }  of  his  fortune,  and  i  of  the  remainder. 
What  did  he  lose  the  second  time  ?    What  remained  ? 

2.^.  I  sold  J  of  my  sheep;  then  I  of  the  remainder  died.  W^hat 
liadlleft? 

24.  I  gave  |  of  my  flowers  to  Irene,  and  |  of  the  remainder 
to  Rose.  What  did  Rose  receive?  Find  Clara's  share  if  she 
Kot  what  was  left. 


>■   tiv 


■It- 
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25.  Wilfrid  jfBve  i  of  his  prizes  to  Henrv     and  *  nt  tha  »> 
SSThlve'"?^'*"""-     Wh»tdrdCharies'Je?7'  Wlit'did  WUfrid 

Written  Exercises. 


Find  the  product: 

1.  4- of  $288=? 

2.  -f-  of  $624  =  ? 

3.  -f  of  $960=  ? 

4.  -I- of  $880=  ? 

5.  Aof  «128=? 

11.4-  less  than  $624  = 
12.+  "  $12.'>  = 
13.+  "  $250  = 
14.+  "  $136  = 
15.+         "        $117  = 

21.  +  more  than$400  = 
22.+  "  $138  = 
23.+  "  $195  = 
24.+  "  $480  = 
25.+        "        $147  = 


6.  VWof  «  200=  ? 

7.  T^j^of  $  900=  ? 
8-  I'l^of  $  400=? 
9.  Vwirof  «1000=  ? 

10-  mof  $  300=? 


?    16.  tV '('•"s  than     $195=  ? 
'    17.  A         "  $135=? 


?    18.  A 

?  19.  s 

?    20.  % 


n 


(( 


$108=  ? 
$128=  ? 
$400=? 


?  26.  A  "lore  than  $240  =  ? 

?  27.  +         -  $117=? 

•  S-  A         "  $144=? 

I  ??•  nV         "  $625=? 

?  30.  A         "  $224=? 


Written  Problems. 

1.  A  farmer  harvested  2  100  bushels  of  potatws  and  sold  A 
of  them.    How  many  bushels  did  he  sell  ? 

2.  In  Montreal,  1906,  8  650  persons  died,  ^  with  tubercu- 
losis.   How  many  victims  did  the  white  plague  make  ? 

3.  The  if  of  1  978  dunkarci ,  were  found  to  be  consumptives. 
tma  the  number  of  consumptives. 

4.  The  eruption  of  a  volcano  in  Tokio,  1703,  r  :  nod  the 
death  of  210  000  persons.  In  St.  Pierre  (Martiniqo  ,,  1902. 
A  of  that  number  perished.  Find  how  many. 

5.  I  Uve  f  of  f  of  $288;  how  much  money  have  I  ? 

6.  A  fanner  carried  to  the  mill  239  bushels  of  wheat,  weighmg 
60  lb.  each.  How  many  pounds  of  flour  did  he  bring  back,  if  wheat 
givesf  of  Its  weight  in  flour?  ' 
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7.  A  man  retired  from  business  with  a  fortune  of  $17  280- 
he  mvestcd  |  of  it  in  real  estate,  |  of  it  in  stocks,  and  the  re^ 
mamder  m  bonds.    Find  the  amount  of  each  investment. 

8.  I  bouKht  80  acres  of  land,  i  at  $45  each,  *  at  $37.50  each, 
and  the  remainder  at  $30  each.    Find  the  total  cost. 

9.  In  1911,  Canada's  immigrant  arrivals  were  310  thousand" 
and  m  1912,  VVt  greater.    Find  the  latter  number. 

10.  In  1913,  Canada's  immigrant  arrivals  were  402  thousand- 
and  m  1914,  ^  less.    Find  the  latter  number. 

11.  In  1915,  Canada's  immigrant  arrivals  were  144  thousand- 
and  in  1910,  |  less.    Find  the  latter  number. 

12.  A,  B^  and  C  own  a  factory  worth  $75  000.  A  owns  4 
of  It,  and  B,  ^  more  than  A.  Find  C's  share,  if  he  owns  the 
remamder. 

13.  A,  B,  and  C  form  a  partnership;  A  invests  $5  200:  B.  4- 
more  than  A;  C,  ^  less  than  B.    Find  the  capital  of  the  fain; 

14.  A  music  dealer  bought  3  pianos  at  $500  each.  He  sold 
the  first  for  T^  more  than  it  cost;  the  second  for  ^  more  than  it 
cost,  and  the  last  for  |  less  than  it  cost.  What  was  the  total 
selhng  price  ? 

•  !n,  7^^-  ^'?®  °'  *  merchant,  in  1913,  amounted  to  $50  000: 
m  1914,  his  saes  were  ^  less  than  in  1913;  in  1915,  ^  greater 
than  in  1914;  m  1916,  -ft-  greater  than  ii,  1915.  Rehired  the 
amount  of  his  sales  in  1916. 

209.  Second  case.— To  find  the  Fraction  when 
the  Base  and  the  Product  are  given. 

Example  I.— $4  is  what  part  of  $12? 

Analysis.— $12,  the  base,  is  the  quantity  considered 
as  a  whole,  or  1. 

$12  =  the  whole,  or  1; 

$1  =  1  twelfth  of  the  whole,  or  ^; 

$4=4  twelfths  of  the  whole,  or  *. 


'J 
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«,.^l"''i''i"''P^^/.u*'  ^''^''t'on  "•a'ls  as  follows:  "I  had  twi-lvo 
Then '  tV«  whi?'  •  ^*'"'  =  what  part  .>f  all  tho  marbles  didi  E  r ' 

or  i'lSSi  ov^At  orTSi:^      ''"*"*•  '^^  '  ''^^  «*'  *'"""• 

QQQQ ^      ^ 

-„?♦!?  P'*"!i  ^"^^  *¥  *'*8®  '«  the  denominator  of  the  fraction 
and  the  product  is  the  num.rator  of  the  fraction.  *"**'"«"• 

rFoBMCLA.— Product  +  Base  -  Fraction  (Principle  II). 
\Phactice.—    $4       +112    =       },       Ana.      ^'"' 

„„5  *  "^  .^  ^^\r¥y  ^'^  amounted  to  $1  000  in  January, 
and  to  $900  ni  February.  The  sales  of  February  are  wfuit 
fraction  less  than  the  sales  of  Januaiy  ? 

Analysis.— The  sales  of  February  are  $100  less  than 
t^he  sales  of  January;  this  is  the  decrease  expressed  in 

$1  000,  the  base,  is  the  quantity  considered  as  a  whole 
or  1;  * 

$1  000  =  the  whole,  or  1; 

$1  =  1  thousandth  of  the  whole,  or  xiAnr; 
4u-    '    XL    J  «100=100  thousandths  of  the  whole,  or  X: 
this  IS  the  decrease  expressed  fractionally. 
/Formula.— Product  -s-  Base     =  Fraction. 
-      \PRAcncE.-$l(K)       -$1000=       Vc,      Ans. 

Example  III.— My  sales  amounted  to  $1  500  in  Novem- 
ber, and  to  $2  000  in  December.  The  sales  of  December 
&rewhai  fraction  greater  than  the  sales  of  November? 

Analysis.— The  sales  of  December  are  $500  more  than 
the  sales  of  November;  this  is  the  increase  expressed  in 
dollars. 

SI  500,  the  base,  is  the  quantity  considered  as  a  whole, 

SI  500  =  the  whole,  or  1; 

$1  =  1  f if teen-huudiedth  of  the  whole,  or 

1  S  0  6  > 

.     pOO = 500  fifteen-hundredths  of  the  whole, 
or  3 ;  this  i    the  increase  expressed  fractionally. 
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/Formula.— Product  +  Baao      -  Kraotion. 
\Pbactice.— JTiOO       -!-  $1  .'iOO  -       1,        Ans. 

a (yrt.— Fraction  lena  t  tan  implipn  a  dwrfasp;  fraction 
than  implies  an  incr(<aw>. 


greater 


Oral  Exercises. 

What  part  of: 

1.  112  is  S  0? 

2.  $  9"  $  3? 

3.  $  8"  $  2? 

4.  $10"  $  2? 

5.  $20"  $10? 

Find  the  fraction: 


6.  $  15  is  $  5? 

7.  $  12  "$  3? 

8.  $  60  "$30? 

9.  $100  "$50? 
10.  $100  "$60? 


11.  $  4X  ?  =  $  2. 

12.  $10X?  =  $  5. 

13.  820  X  ?  =  S!10. 

14.  $  8X  ?  =  $  4. 

15.  $  3X?  =  $  1. 


16.  .?  6X  ?  =  $2. 

17.  $  8X  ?  =  $1. 

18.  $I2X?  =  $3. 

19.  $12X?  =  $4. 

20.  $12X?  =  $6. 


21.  $  50X  ? 
22.$  60X? 
23.$  80X? 

24.  $100  X? 

25.  $100  X? 


=  $25. 
=  $30. 
=  $40. 
=  «25. 
=  $10. 


What  fraction  of: 

26.  $  8  is  $4  ? 

27.  $  6  is  $3  ? 

28.  $20i8!R5? 

29.  $12is$l? 

30.  $20  is  $3  ? 

What  part  of: 

36.  $-|-is  ?4-? 

37.  $-f  is$-|-? 

38.  J-fis.?-].? 

39.  f-l-i^S-f? 


31.$ 
32.$ 

33.  $ 

34.  $ 


9  is  $8  ? 
7  is  $6  ? 
5  is  $2? 
3  is  $2? 


35.  $100  is  $1  ? 


is  $^ 


41.  $^, 

42.  ?^   is  $  V 

43.  $-r^is$T^? 

44.  $vyvis$x*7i? 

45.  $^is$^? 


40.  $-f  is$-f  ? 
What  fraction  less  than: 

46.  $  6  is  $5  ?  51.  $5  is  $3  ?  56,  $100  is 

47.  $  7  is  $6  ?  52.  $5  is  $2  ?  57.  $100  is 

48.  $  5  is  $4  ?  53.  $6  is  $3  ?  58.  $100  is 

49.  $  9  is  $8  ?  54.  $6  is  $2  ?  59.  $100  is 

50.  $10  is  $5  ?  55.  $9  is  $7  ?  60.  $100  is 


SSO'^ 
$60? 
$90? 
$75? 
$50? 
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What  fraction  more  than: 


61.  I  Gig  $  7? 

62.  $  5  in  S  6  ? 

63.  f  8  is  f  9  ? 

64.  I  5  is  $  7  ? 

65.  $10  is  $15? 


66.  $5iaf  8? 

67.  $5  is  $  0  ? 

68.  $6  is  $  (I  ? 

69.  16  is  $10? 

70.  $9  is  $15? 

Oral  Problems. 


71.  $100  is  $105? 

72.  $100  is  $120? 

73.  $100  is  $150? 

74.  $100  is  $180? 

75.  $100  is  $175? 


nuu.es.     What  fraction  of  his  8alar\'  does  he  wast^" ' 

iw.Vw'.'XSh^S^?'" '  '"■"■  *"''  -""*  *•«"'• «"" 

wi,.!"  J'J®  e&UoM  of  water  are  mixed  with  30  irallons  of  vinegar 
what  part  of  the  mixture  is  water?  is  vinegar?  vinoRar. 

^  ♦!.'•  "^^  J  IToPJ^tJon  of  St.  Johns  was  3  thousand  in  1871  anri 
4  thousand  m  1901.     What  fraction  represents  the  "ncw-aL? 
1  -  k  •  The  population  of  Beloeil  was  13  hundred  in  1914   «.nH 
lo  hundred  m  1911.     ^Tiat  fraction  ropresej^the  deJJ^iS?? 
.«Vi'rT     i^S*^**,!?,"  of  Acton  Vale  was  14  hundred  in  1911 
and  15  hun<fred  in  1914.    What  fraction  represents  the  iiSre^^^ 

.ni  o  I.     S^Pi  •  *'°,^,°'  Cartierville  was  1.5  hundred  in  1914 
TnctL        '^^  '°  *^"-     *^"**  '^^  '"^*'°"  rep?JLn«ng  the 
-ni^T?''  population  of  Longueuil  was  4  thousand  in  1911 
iwL.       "*"'*  "^  ^^^'-     ^'"^  '^'  '™«t*°"  repre^nthig  the 
-n^^io'^^'lf  PoP">^«onoJ  Three  Rivers  wa«  14  thousand  in  1911 
iwi^e      "'*"'^  '"  ^^^*'     ^""^  '^^  '"^*'«"  rep^^nt?n^  the 
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15.  The  Indian  populntion  of  the  I»rovinoe  .,f  guebfeo  wa* 
12  thouHand  in  1«m6.  and  |;{  thousand  in  1914,  Kind  the  frao- 
tion  n'pn'wntinR  the  incnam  . 

16.  A  mechanic  can  do  a  v,ork  in  »» tIavH 
work  run  he  do  in  1  day  '  2  dayBi"  H  days'.' 

17.  A  womau  can  do  a  work  in  9  dayn 
work  can  ahe  do  in  1  day  ?  2  diiyg  7  8  days  ? 

18.  A  pipe  can  AM  a  rew^i  voir  in  16  hours 


What  part  of  Um 
What  part  of  the 


reservoir  can  it  fill  in  1  hol.r  /  3"hoart?"l0  li^.urs  ?  *   **"*      '*** 
19.  A  pipe  can  flll  a  tank   a  20  hour«.     What  frMJtioii  of  the 
Unk  can  it  ttll  in  1  hour  ?  2  hours  ?  10  hours  ? 

u'K*;  ^  ?".1?  *  *'".'■'*  '"  ^  ^^y"-  ^^f*  S  '•  ■'  <1»  it  in  7  dayi. 
W  hat  part  of  the  work  ran  oaeh  do  iti  I  da\  What  part  of  the 
work  r-an  thfy  do  tofihcr  in  1  da>  ? 

Written  Exercises. 
What  part  of: 

1.  S    125  ih  $25   ?    5.  |ir,0  is  $37'  ?      9.  $     J  is  $    *? 

2.  $  160  is  $40  ?  6.  $100  is  $33^?  10.  S  U  is  $  4*' 
3.$  100is$12i?  7.$i  is$  |>  11.  $31  is  $24? 
4.  $1000  is  $125?    S.  ^  -     -~    "    - 

Find  the  relation  of: 

13.  $G  10  to  $1  220. 

14.  $336  to  $    672. 

15.  $  75  to  $    625. 

16.  $  75  to  $      60. 

What  fraction  less  than 

21.  $125  is  $  95?  24.  $875  is  $125?  27.  $165  is  $  55? 

22.  $625  is  $600  ?  25.  $936  is  $312  ?  28.  $185  is  $  95  ? 
2S.  $770  is  $660  ?  26.  $888  is  $333  ?  29.  $205  is  $195  ? 

T.  hat  fraction  more  than: 

30.  $125  is  $150  ?  33.  $S25  ie  yy25  ?  36.  $.300  is  $400  ? 

31.  $250  is  $300  ?  34.  $325  is  $350  ?  37.  $800  is  $950  ? 

32.  $525  is  $675  ?  35.  $675  is  $700  ?  38.  $600  is  $760  ? 

39.  $121  is  $132?  40.  $702  is  $729? 


ist    i?    12.  $16i  is  $12^  ? 

17.  $  90  to  $80. 

18.  $110  to  $90. 

19.  $f      to  $f. 

20.  $J      to  SJ. 
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COMMON  FRACTIONS 

Written  Problems. 


-  1.  A  duimor  charged  $29  for  coUectinu;  a  bill  of  $435.  What 
part  of  the  sum  collected  did  he  charge  for  his  services? 

2.  A  and  B  engage  in  partnership,  A  investing  $5  700,  and  B, 
$5  400.  What  fraction  of  the  capi  tal  of  the  firm  does  each  invest  ? 

3.  A  farm  contained  75  acres  in  wheat,  1 10  acres  in  oats  65 
acres  m  grass,  and  125  acres  in  woodland.  What  fraction  of 
the  farm  was  m  wheat  ?  in  oats  ?  in  grass  ?  in  woodland  ?    ♦ 

4.  An  importer  paid  $1  250  for  an  invoice  of  goods,  and  $250 
for  customhouse  charges.  What  part  of  the  invoice  price  were 
the  charges  ? 

.  5.  A  tank  contained  175  gallons  of  water  after  50  had  leaked 
ouv.    W  hat  fraction  of  the  original  contents  was  lost  by  leakage  ? 

6.  In  a  certain  school  1  150  pupils  are  enlisted.  By  what 
traction  would  you  represent  a  daily  attendance  of  1  100  pupils  ? 

7.  A  grazier  owned  1  184  sheep,  and  sold  290.  He  sold  what 
part  of  his  flock? 

8.  A  man  walked  24  mi.  on  Monday,  18  mi.  on  Tuesday, 
and  30  mi.  on  Wednesday.  He  walked  what  part  of  the  entire 
distance  each  daj-  ? 

iir.''  J  P-'y  *345  for  taxes  on  a  property  assessed  at  $40  000 
\V  hat  fraction  dcjes  that  represent  ? 

10.  An  army  corps  numbered  9  600  men  after  losing  2  400 
men.     \\  hat  fract  ion  of  the  army  corps  was  lost  ? 

";-^^u?  "^^^^'f  T'""^  registered  in  a  city  whose  |K)pulation 
was  2o0(X).    iind  the  fractional  death  rate. 

12.  In  Quebec,  1911,  there  were  390  thousand  mci.  18  to  45 
years  of  age ;  23  thousand  were  Briti>>h-l)orn,  20  thousand  foreign- 
born  and  the  remainder  Canadian-born.  What  part  of  the 
ow  thousand  did  each  group  represent  ? 

13.  In  Ontario,  1911,  there  were  682  thousand  men  18  t..  45 
u  '***'*Tfr£^  thousand  were  British-born,  64  thousand  fonM>T  - 
born,  and  Wrfls»»«ajJerCanadian-born.  What  part  of  the  582 
thousand  did  each  groi!p-T»pmggnt? 

'  14.  In  1881,  Canada  had  662  thousand  farmers:  in  1911  933 
tJiousnnd.    Express  the  increase  fractionally,  ' 
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15.  In  1901,  Canada  had  45  thousand  professionals;  in  1911, 
()3  thousand.    Express  the  increase  fractionally. 

16.  In  1901,  Canada's  manufactures  employed  274  thousand 
laborers;  in  1911,  491  thousand.  Express  the  increase  frac- 
tionally. 

17.  In  1901,  Canada  had  11  600  barkeepers;  in  1911,  10  800. 
Kxpress  the  decrease  fractionally, 

18.  In  1901,  Canada  had  39  000  teachers;  in  1911,  42  000. 
Express  the  increase  fractionally. 

19.  In  the  Province  of  Quebec,  191 1,  there  were  74  000  births; 
in  1914,  80  000.    Express  the  increase  fractionally. 

20.  In  the  Province  of  Qirelwc,  1760,  the  birth  rate  per  thou- 
sand inhabitants,  was  65;  in  1900,  it  was  35.  The  birth  rate  for 
1900  was  what  fraction  less  than  the  birth  rate  for  1760? 

210.  Third  case.— To  find  the  Base  when  the 
Product  and  the  Fraction  are  given. 

Example  I. — How  much  money  have  I,  if  4  of  my  nioney 
(>quals$30? 

Analysis. — My  money  is  the  l>a.se,  or  the  quantity  to 
l)p  considered  as  a  whole,  or  1,  or  ^. 

3  fifths  of  my  money  =  $30; 

1  fifth  of  my  aoney  =  $10; 

6  fifths  of  my  money  =  $50. 

[Formula. — Product -^ Fraction  =  Base  (Principle   III). 
t Practice.—  |30      +      |         =$50.  Ans. 

Example  IT.— A  has  $.30,  which  is  \  hss  than  R  has. 
How  much  has  B  ? 

Analysis. — B's  moticy  is  the  ba-so,  or  the  quantity  to 
be  considered  as  a  whole,  or  1,  or  f.  A  has  J  h^sa  than  B, 
that  is,  a  sum  equal  to  J  of  B's  money. 

3  fourths  of  B's  money*' $30; 
1  fourth   of  B's  money  «  $10 ; 

4  fourths  of  B's  money  =■  $40. 

/  Formula.— Product  +  Fraction  «  Base. 
^Practick.— $J0      +      I         '$tO,  Ani. 
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coM^^e^tr^wh"/"""","  *'''  ^-^-  »■■  the  quantity 

5  fourths  of  B  's  money  =  |!2()  • 
1  fourth  ofB'smoney  =  $4' 
4  fourths  of  B's  monev  =  $16 

IFRAoncE.—  riO      -f-     I         =$10  Ans 


Find  the  missing;  factor: 


Oral  Exercises. 


l.-i-of  ?  =  $4. 
2.-f  of  ?  =  $3. 
3.  4- of  ?  =  $2. 
4.-1- of  ?  =  $3. 
5.  4- of  ?  =  $2 


6. -f-of  ?  =  $ 
7.-1- of  ?  =  $ 
8. -§.of  ?  =  $ 
9. -f  of  ?=$ 


4. 
6. 
9. 

8. 


10. -i-of  ?  =  $io." 


Find  the  sum  which  decreased  hv 


23. 


2 

24.  i 

25.  Vtt 


16. -i- of  itself  =  $3. 

17.  4- of  itself  =  $2. 

18.  ^  of  itself  =  $4. 
19. -^  of  itself  =  $10. 
20. -I- of  itself  =  $0. 
21.  T^  of  itself  =  $14. 
22. -f  of  itself  =  $4. 

30. -^  of  itself  =^! 
Find  the  sum  which  increased  hy; 


of 

of 

of 

26. -f  of 

27.  4-  of 

28.  ^  of 

29.  4-  ,f 


11. 
12. 
13. 
14. 
15. 

itself 
itself 
itself 
itself 
itself 
itself 
itself 


?x-j--$r,. 

?X4-  =  $4. 
?X-i-  =  $3. 
?X-i-  =  $2. 
?X-J-  =  $3. 


31. -I- of  itself  =  $10. 

32.  4- of  itself  =  $  8. 

33.  I  of  itself  =  $  6. 

34.  4- of  itself- $12. 

35.  4-ontseif«$l6. 
36. -j- of  itself -$14. 
37.  4- of  itself -$10. 


38. -f  of 

39.  -f  of 

40.  4-  of 

41.  4- of 

42.  4-  of 

43.  fof 
44. 4.  of 


45.  4- of  itself -$^. 


itsolf: 
itself: 
itself  = 
itself » 
itself  = 
itself  = 
itself > 


=  $14 

=  $  5 
=  $19 
=  54- 

=H- 
=  $4- 


=  $18. 
=  $16. 
=  $21. 

=  «¥• 
$V- 
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Oral  Problems. 

1.  T  drpw  from  tho  bank  S20,  or  f  of  my  deport.   What  was 
tny  deposit  ? 

2.  I  sold  a  horse  for  $100,  which  was  J  of  the  cost.     Find  the 

cost. 

3.  If  I  take  21  days  to  do  f  of  a  work,   how  many  days  will 
f ho  whole  require? 

4.  If  $2.5  is  I  of  Lkhj's  salary,  find  his  salary. 

5.  I  lost  20  marbles,  which  is  i  of  all  I  had.      How  many 
had  I  ?  •' 

6.  I  paid  f  of  a  bill  and  still  owcrl  $21.      How  much  did  I 
ow  c  at  first  ? 

u  ?'  i^lu®'  *".*!  r  *"*.  partners;  A  invt^sted  i  of  the  capital; 
B,  1  of  the  capital;  and  C,  the  remainder.  If  ("s  share  is  15 
thousand  dollars,  find  the  shares  of  A  and  B. 

8.  A  farmi'r  first  sold  i  and  J  of  all  his   sheep  and  had  10 
n-maming.     How  many  had  ho? 

9.  A  younK  man  pives  J  of  his  salary  for  b<.ard.  i  of  his  salary 
for  lodging,  and  has  $15  left.     What  is  his  salary  ? 

10.  How  much  money  had  I.  if  after  spending  i  and  i  of  mv 
money,  I  have  $22  left  ?  '  b  J  »""  t  "«  my 

11.  What  was  the  amount  of  a  hill,  if  after  obtainine  a  de- 
fliiction  of  ,V  of  It,  I  paid  $.38  to  settle  it  ? 

n}h  "^^^i  diff^'i^nj'e  between  J  and  ^  of  a  number  equals  $12 
W  hat  IS  that  number?  ^ 

13.  If  27  equals  |  of  a  numbt^,  find  J  of  that  number. 

14.  John  has  $.«),  whieh  is  }  less  than  his  brother  has.  How 
much  has  the  latU-r? 

How  m^uXmoJe^hL^ner  *  '""^  ''"'''  ''''  """^    '  ""^  '^''^ 

much  money  ha^B ?'''''"  '*"'  *'''  '*"*  ^  *""  *  '^'^  '""^^  «'  "«- 

i'^-  Laura ar^d  Rachel  together  have  40  pinks,  hut  Laura  has 

less  than  Rachel.    How  many  pinks  has  Rachel  ? 

18.  Aline  receives  a  weekly  salary  of  $20,  which  is  i  more 
tlum  Emma  receives.     Find  Emma's  salary.  * 

19  Ralph  and  Omer  together  have  210  acres  of  land,  but 
Kulph  has  J  more  than  Omer.     How  many  a-res  has  Omer? 

20.  Hugh  has  .50  apple  trees,  which  is  ■  more  than  Charles 
'iHs.     How  many  has  Charles  ?  v.u«-ie8 

'..  1Iad^aTfl«r'^HVf  ''°*''  ^'"'•h  was  f  more  th«i  the  number 
iiaa  at  first.     How  many  cows  has  he  now? 
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1  J'-  Stephen  spent  i  of  his  money  at  the  saloon;  he  then  lost 
J  of  what  remained,  and  still  had  iS.    How  much  hid  he  at  flm  • 
23.  I  raid  $25  in  settlement  of  an  acoount   and   Aff^rvaivi^ 
discovered  that  I  had  paid  }  more  than  th^ooVr^t  sum   Th^ 
was  the  amount  of  the  ovcrcharifi'  ? 

Fin^'the'Sli*  ^""^"^  ^"^  *'-•   "^^'"^  ^^^^  ^  """*  tJ"*"  •»«  «o«t- 

had'l  aVSit  ?  "'  '"''  "'""'''•  *"''  *"*''  -"*  "-"'aininK.     How  many 

Written  Exercises. 

Find  the  Base  in  the  followinn  equations; 


J.  + 

7     -'  s    , .  f 


of 
of 

«f 

of 
of 


$627. 
?  =  $475. 
?  =  $343. 

?  =  $265. 
?  =  S912. 
'  =  $135. 
"  =  $^25. 


;.  ^nf  ?  =  $405. 
*.  T^V'f  ?  =  f490. 

i.     Iff 

12.1 


13w-4 

14,  :| 


15. -f  of  ?  =  $74-. 


of 

of 

<.f 

of 
of 


?  =  $630. 
?  =  $  -f. 


Find  the  sum  which  decreased  by 

16. -I-   of  itself  =  $3.57.      23.  T^  of  itself  =  $67.5. 


17.  ^   of  itself  =  $408 

18.  ^   of  itself  =  $319 

19.  ^   of  itself  =  $247 

20.  H    of  itself  =  $62.5 

21.  T^  of  itself  =  $291 

22.  T*ir  of  itself  =  $480 


3t. -f- of  itself  =  $<4- 
Find  the  sum  which  increased  by: 
31. -j-   of  itself  =  $319 


24.  T%  of  itself  =  $71. \ 

25.  T^  of  itsetf  =  $60.") 

26.  4-   of  it8etf  =  $  -^ 
27.4-   of  itself  =  $  -^ 
28.  -|-   of  itself  =  $  -2- 
29.-1-    of  itself  =  $2-4-. 


32.^    of  itself  =  $126. 
33.^    of  itself  =  $475. 

34.  T^   of  itself  =  $399. 

35.  II   of  itself  =  $715. 

36.  xl,r  of  itself  =  $927. 
37. -rb  of  itself  =  $728. 


45. -f  of  it.sclf  =  $74-. 


».  f^Vof  itself  =  S625 
^'  r^  of  itself  =  $40.') 
4*.  T^  of  itself  =  $72.' 
41. -J-  of  itself  =  $  -I 
42.  -f  of  itself  =  $  4 
43. -f  of  itself  =  $  -i 
44.  -|.   of  itself  =  $2  i,  . 
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Written  Problems. 

1.  A  merchant  sold  1  200  bushels  of  grain,  which  was  ^^  of 
his  supply.    How  many  bushols  had  he  at  first  ? 

2.  A  trader  witlidrcw  $4  116  from  bank,  which  was  ^^  of  his 
deposit.    How  much  had  he  rcniainini;  in  bank? 

3.  A  owns^ij^of  a  whip;  B,  ^^y^;  C,  y^;  and  H.the  remainder. 
Find  the  value  of  A's  share,  if  D's  «harc  is  worth  $34  464. 

4.  I  receive  a  commiiwion  of  $250.  If  this  sum  represents 
^  j^5  of  my  sales,  what  are  my  salos  ? 

5.  I  pay  $21  for  municipal  taxes.  If  this  sum  represents  f^-ff 
of  the  valuation  of  my  property,  find  the  valuation  of  ray 
property. 

6.  A  man  having  a  two-third  interest  'n  a  piece  of  property, 
sells  -J  of  his  share  for  $1  600.     What  i.s  the  value  of  the  property  ? 

7.  If  f  of  the  length  of  Victoria  Bridge  equals  4  190  feet, 
find  the  total  length. 

8.  A  farmer  left  ^of  his  fortune  to  his  wife,  |  to  his  daughter, 
and  the  remainder,  $5  125,  to  his  son.  Find  the  share  of  hia 
wife,  and  that  of  his  daughter. 

9.  After  ppending  -J  and  ^  of  my  money,  I  have  $1  551  left. 
How  much  had  I  at  first? 

10.  Instead  of  taking  f  of  a  sum,  I  took  i}  of  it.  How  much 
should  I  have  taken,  if  the  error  amounted  to  ."?5i;i? 

It.  Shawinigan  Falls  are  120  ft.  high.  If  ^  of  this  height 
o(|iial8^  of  the  height  of  Montmorency  Fall.'^,  how  high  are  the 
latter? 

12.  A  man  spends  \  of  his  yearly  income  for  food,  ^  of  it 
for  clothes,  ^  of  it  for  rent,  and  has  .?703  remaining.  Find  his 
itjcnnio. 

13.  A  merchant  owned  |  of  a  store,  and  sold  \  of  his  share 
for  ?2  718.    Find  the  value  of  the  whole  store. 

14.  Three  brothers  inherited  a  fortune;  the  first  received  J 
of  it;  the  second,  f  of  the  remainder.  If  the  third  received 
•'*■{  631,  find  the  value  of  the  inheritance. 

15.  If  ^  of  a  form  eonsi.sts  in  oats,  f  of  the  remainder  in  wheat, 
>vhat  is  the  area  of  the  farm,  the  19  acres  left  being  in  barley? 
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r^i*'  y*^  °'  '^J^^  °'  «°°**«  *««  destroyed  by  fire-  half  of  thr 

lor  96  730.    What  waa  the  cost  of  the  entire  stock  ? 

wkUk  '^^'\y*^'"  Pft"ck  harvested  728  bushels  of  notatoes 
which^was  I  more  than  bst  year.    What  was  the  ylTo!?^S 

yea"*wlScb^'^'?'^',J^*"^  *^  ''"^  3«^  ^^'•'dren  under  one 
jear,  Which  T^asT^lcssthaninlQll.    Ilowmany  died  in  1911? 

yeiVlSe&ffihlnTnl^^^  ^^^^  ^'"'7  V"^^^  ^^ 
'  "J«  t?^  less  man  in  1910.    How  many  died  in  1910  ? 

20.  In  Quebec,  1913,  there  died  3  800  children   1  to  6  v«.r« 
Jf  a^^,  which  was  ^  more  than  in  1912.    How  min;  SieT" 

„  J*'  i"  ^"^'^T.'  .^^^•^'  **'"*'  '^'^•I  -*  '"iOO  ix>r8oiKs    70  rears  of 
age  and^over,  which  was  ^  less  than  in  19/1.     How  1';^ di^i' 

A^moJe  ttfS'  l'^"'  3?,«^deaths  were  ro,i.to.^.  which  was 
jft  more  than  m  1907.    How  many  deaths  wore  registered  in 

was^'mSTethl^'fn'lsSf  1?'^^^^^  '"""^•'^  -^'^  ^«^*^'  ^^-^ 
1906?  """^  '"^"-^  ^""^''''s  «'Pre  there  in 

in  1012?     '"■''"'  "'""'"  '■""  '•'"«'  "^  ".-7„rdtL" 

THE  EQUATION. 
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Analysis. — My  salary  is  the  base,  or  1. 

f  of  my  salary+$40»  I  of  my  salary. 
Reducing  the  fractions  to  a  common  denominator  gives: 
■^  of  my  salary +$40  =  H  of  "*y  8*1^7  J 

^0  =  U — ^  of  my  salary; 
^  of  my  salary  =  $40 ; 
X  of  my  salary  =  $10; 
fl,  or  llu>  whole  of  my  salary  =  $150. 

ExAMPi.K  II, — The  difference  between  J  and  i  of  a  num- 
))or  e(|iuils  00  le^s  than  ^  of  that  number.  Find  the 
jiumbcr. 

Analysis. — The  number  is  the  base,  or  1. 

(}  of  n)— (i  of  n)  =  (^  of  n>— 90. 
H(Mlu('iii(!  fractions  to  a  common  denominator  gives: 
i*— i^ofn  =  :ft.ofn— 90; 
^  of  n  =  ^  of  n — 90; 
Reversing  the  <><|uation  gives: 

-^  of  n — 90=^  of  n; 
:^— Aofn  =  90; 

:^ofn  =  30; 
J^  of  M,  or  the  number  itself  =  1  200. 


Written  Problems. 


Find 


1 .  f  of  my  ajre  equals  2  years  less  than  ^  of  my  age. 
my  age. 

2.  -J-  of  my  money  equals  $<>  leus  than  ^  of  my  money.  How 
much  money  have  I  ? 

3.  ^  minus  -J-  of  a  number  equals  90  more  than  f  of  that 
iiuaiber.    What  is  it? 

4.  The  suin  of  ^  and  ^  of  my  money  equaU  $10  leas  than  | 
I  f  my  money.    How  xamsh  have  I  ? 

5.  f  of  ^  ot  my  msHey  equals  $10  leas  than  f  of  f  of  my 
money.   How  much  have  I  ? 

6.  f  of  1^  of  the  length  of  tiie  Gatineau  River  equals  25  mi. 
]ii(ire  titun  ^  of  ^  of  the  lenicth  of  the  Chaucti^  River.  How 
long  i,  (lie  r.atineau  if  the  Chaudi^  is  80  mi.  long? 


^.. 
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marJ;  t^ ""  p**^  are  elms,  tV  aah  trees,  and  the  remainder 
Z'^ZrJ'STA'';^:^'  ^'  '  ^«  -P^e  tree. 

first  if  th^  I  *       f       "^•^,*»«'-ve8t ;  how  many  bushels  had  I  at 

leff  *  Hn^' T'*  ^'"'^ '««« thani  of  hismoney.and  hadSlOX 
left.    How  much  mom y  had  he  at  first?  »«»i"rf\r 

REVIEW  OF  COMMON  FRACTIONS. 

FIRST  SERIES. 

Written  Exercises. 
1. 


I 

II 

III 

IV 

V 


-h 


1-f 


2-^ 


3.V 


B 


_i 

4 


1-?- 

2i- 


c 


.1 


l-I- 


^-f^- 


4  ^ 


•Hi 


E 


2A 
2-1- 


r»-3 


2-i- 


-A 


H 


10.  (B-fD)X201J. 


2«  K^'-ri') — t.. 
5.  A  +  B  +  D+E. 


■   1 
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2. 
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A 

B 

C 

D 

E 

F 

G 

> 

+ 

+ 

-8- 

-f 

4+ 

2 

M 

II 

-1- 

+ 

i^ 

.V 

3-1- 

3 

r. 

III 

-«- 

+ 

A 

A 

3-f 

14- 

14 

IV 

+ 

-A 

A 

h 

44- 

1-f 

30 

V 

-f 

+ 

A 

A 

5-i- 

2+ 

54- 

Perform  the  following  combinations  in  each  of  the 
above  numbers  (1,  II,  III,  IV,  V): 


1.  A,XB. 

2.  A-hB. 

3.  CXD. 

4.  C-J-D. 

5.  EXF. 


6.  E-5-F. 

7.  (K-|-G)-j-2. 

8.  (E+F)X2. 

9.  (E— G)X3. 
10.  (C  +  D)XB. 

3. 


11.  (E— D)+B. 

12.  (F+G)XA. 

13.  (E+F4-G)XB. 

14.  (A— B)XC. 

15.  (C+G)+D. 


Pay  Ron. 


For  the  week  ending 19. 


No 

NAME 

No.  of  houra  per  day. 

Total 
time 

Wages 

per 

hour 

Total 

M. 

T. 

W. 

T. 

F. 

S. 

Wages 

1 
1 
3 
4 
6 
6 

W.Hubert... 
C.  Hancock.. 

J.Prairie 

S.Martin 

O.Mead 

A.  Monet 

8 
8 
7 
8 
8 
8 

8 

7J 

7J 

7 

8 

6 

8 
8 
8 
6 
7 
8 

8 

7i 

8 

7? 

0 

* 

8 

4 

8 

7i 

8 

7 

* 

4 
4 
4 
3 

3i 

42J 

50c 
50o 
50c 
55c 
d5c 
27Jc 

S21.25 

* 

* 

* 

« 

• 

*  « 

Fill  out  the  8»aoos  marko<l  with  an  astoruk  (*), 


■I 
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Written  Problemi. 

''°7  ^'«  «0'  "»a  how  kng  does  be  walk  '       ^ 

of  pork  .t  ISj.'lonta  a  pSiS.    °' "'  '**  ■*"'»  "  P"""*  IJ  lb. 
y«?.-  R"d  The'U.S'^^f  •  •"*■  "^  '^  ^O-  »'  '-"  .t  H  a 

the  divisor?  "  "^  ''°''  ""  1»«ait  6J,  whut  ■•, 

worth  at  2»i  aSSrSf         "'"'°"'""' '"  '^^  ■«»»!»*; 
IT.  Multiply  the  «,m  of  J  „„|  j  ,„  „,„„. ,  „^^,,^^ 


REVIEW  UP  COMMON  FRACTIONS 


179 


18.  A  ■quare  rod  contains  272|  w).  ft.  How  many  sqtuuv  rods 
in  43 560 sq.ft.? 

19.  Fmd  the  cost  of  18  000  envelops  at  $21|  a  thousand. 

20.  The  product  of  two  fraoUoos  is  |;  one  of  the  fraction*  is 
^;  find  the  other. 

31.  A  and  B  start  from  the  same  point  in  opposite  directions, 
A  at  the  rate  of  ^  mi.  an  hour,  and  K  at  the  rate  of  2|  mi.  an 
hour.    How  far  apart  will  they  be  in  4^  hours  ? 

23.  Two  men  start  from  Beauhamois  in  opposite  directions, 
one  at  the  rate  of  1H|  mi.  a  day,  the  other  at  the  rate  of  14f  mi. 
a  day.    How  far  apart  wilMhcy  be  in  3  days  ? 

23.  An  automobile  runs  1  mi.  in  3^  minutee;  a  horse  trot^  1 
mi.  in  t>f  minutes.  How  long  will  each  take  to  go  from  Montreal 
to  Terrebonne,  a  distance  of  18  mi.? 

24.  Two  trains  87^  mi.  apart  move  toward  each  other,  one  at 
tiie  rate  of  .50f  mi.  an  hour,  the  other  at  the  rate  of  20|  mi. 
:m  hour.     How  far  apart  will  they  be  in  half  an  hour  ? 

25.  A  man  walks  2^  mi.  in  f  hours;  how  far  can  he  go  in  2^ 

hours? 

26.  By  the  Canadian  Pacific  R.  R.,  it  is  173  mi.  from  Montreal 
I o  Quebec.  At  what  distance  from  Quebec  will  two  trains  meet, 
if  they  respectively  leave  Quebec  and  Montreal  at  the  same 
lime,  the  first  going  35^  mi.  an  hour,  and  the  other  33|f  ? 

27.  A  grocer  nuxes  8|  lb.  of  one  kind  of  tea  with  7J  lb.  of 
another  kind,  and  sells  the  mixture  at  S^  a  pound.  Hew  much 
(iocs  he  receive? 

28.  A  bookkeeper  earns  S4^  a  day,  his  son  $2^,  and  his  daugh- 
i<'r  $lf.  Suppose  there  are  300  working  days  in  a  year,  that 
I  he  family  expenses  average  $3^  a  day,  and  find  their  yearly 

sivings. 

29.  Alfred  multiplied  by  J  instead  of  multiph-ing  by  ^,  and 
iihtained  ^  for  product.    What  shouUl  the  product  have  been  ? 

30.  An  engraver  whose  wages  are  *3^  a  day,  began  to  drink 
I !i(l  was  discharged.  Now  he  earns  SIJ  a  day.  Howmuchmoney 
<  lof's  he  lose  in  5  years  of  300  working  days  ? 
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31.  Each  of  4  COW'S  gives  3f  gal.  of  milk  a  day:  4  lb  of  butter 

of  rirhi^JeSr/"  ^-^^''-*'  -^- -« *^^  -^ "-"' 

T  /a!;  I  vd"  of*l?;f  •  °L^I?,**  *^/  y^' '"  '^t"™  f'^r  which 
l/u  int'y  -fav^f  ""'"'  "^  ^  ''^'    ^^^* '«  ^^e  difference  ? 

36.  In  Quebec,  1909,  46  400  acres  were  planted  in  pea*     The 

m7U:^1  T  !,'t'"«'r'«  «°  ^«"''  -'1  the  ave^  price 
51i  a  bushel.    Find  the  value  of  the  harvest.  "«*'*' 

37.  A  thoughtless  lad  tore  down  5  chickadees'  nests  m  which 
were  40  young  ones.  If  a  chickadee  destroys  on  anavSaTS 
caterpiUars  a  day,  how  many  caterpiUars  would  fhei  4?WrS 
have  destroyed  in  98^  days? 

i-??u  '^l  ^''*'™'**'  ^'''''*^  °^  P^««  •«  1^  bushels  an  acre  of  corn 
d  a  httr  '" M  .  l^  ^^^  «^"  ^"'-  ^'i  ^  bushel,  and'corn  for 
fe^eorn  "£'  rj^al*?"^  """  ^'^""*^^^^""«  *°  P'^*  ^^  -- 

for*!5  tente  *  How 'nl'"'^'  r^"  *  ^°'  ^  ^^°^'  ^"^^  ««"«  t^^^"  « 
cents  ?  ^       '°  P^"  """'^  h«  ««"  *o  8«i°  90 

7  .f ;  ^  ^^^'  ^^  'T'"^  ^  ^°'"  ^^  ««"*«'  a°<*  t'^ce  as  many  4  for 
LC  or^roit '''  ^'''''  '°*  ^  '-  '  -*«•    H-  --h  ^- 
41.  A  grocer  bought  54^  gal.  of  maple  syrup  at  $4  a  gallon 
Kij  gain'  "'"'  ""'  ''  ^"'^  *^^  '^--^  -*  4  a  'aSo!;: 

lofo:!^' m"S  ^"^^"  apcnt  Saooo  for  good  roads;  in 
uw  1911,  15|  times  as  much.    Find  the  latter  expenditure. 
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43.  In  1836,  Canada  had  16  mi.  of  railway;  in  1909,  tiie 
total  mileage  was  1  506^  times  as  great.  Find  the  mileage  for 
1909. 

Doing  the  work  together. 

44.  A  can  do  a  piece  of  work  in  4  days ;  so  can  B.  What  part 
of  the  work  will  be  done  in  one  day  by  A  and  B  together  ? 

45.  A  can  do  a  piece  of  work  in  4  days;  B  can  also  do  it  in  4 
days.    In  how  many  days  can  they  together  perform  the  work  . 

46.  A  can  do  a  piece  of  work  in  4  daj'S,  and  B  can  do  it  in  5 
days.    In  how  many  days  can  they  together  perform  the  work  ? 

47.  A,  B,  and  C  can  each  alone  perform  a  piece  of  work  in  8 
days.    In  how  many  days  can  all  together  do  the  work? 

48.  A  can  plow  a  field  in  2  days,  B  in  3  days,  and  C  in  4  days. 
In  what  time  can  all  together  do  the  work  ? 

49.  A  can  cut  a  cord  of  wood  in  3  days,  B  in  4  days,  and  C  in 
6  days.    In  what  time  will  the  cord  be  cut  if  all  work  together  ? 

50.  A  and  B  can  do  a  piece  of  work  in  2  days.  If  A  alone 
can  do  the  work  in  5  days,  how  long  will  it  take  B  ? 

51.  A,  B,  and  C  could  dig  a  trench  in  2  days;  A  alone  would 
take  6  days,  B  8  days.  In  what  time  could  C  alone  dig  the 
trench  ? 

52.  A  can  do  a  piece  of  work  in  12  days,  and  B  in  15  days. 
In  what  time  can  they  together  do  half  the  work? 

53.  A  can  do  a  piece  of  work  in  8  days,  and  B  in  13  days.  In 
what  time  can  they  together  do  three  fourths  of  the  work? 

54.  A  can  mow  a  field  in  6  days,  B  in  8  days,  and  C  in  10  days. 
In  what  time  can  they  together  do  two  thirds  of  the  work  ? 

55.  Mary  can  make  a  dress  in  3f  days,  Agnes  in  4|  days. 
How  long  will  it  take  them  together? 

Supply  and  discharge  pipes. 

56.  One  pipe  can  fill  a  cistern  in  5  hours;  a  second  pipe  can 
fill  it  in  3  hours,  and  a  third  pipe  can  fill  it  in  6  hours.  What 
part  of  the  cistern  will  the  three  pipes  together  fill  in  1  hour? 
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pipe  can  empty  it  in  9  hours.    The  cistern  beinir  emntv  hntU 
pipes  are  opened;  in  what  time  will  it  be  fiSed? 

Pii^at  emolv  k^  ?n\^"  ^  ''ti:"  '^  ^  ^""'•«'  ^^^  a  discharge 
pipe  can  empty  it  in  10  hours.    The  c  stern  beine  emntv  hnf  I, 

SECOND   SERIES. 

Oral   Exercises   on   fractional   relations. 


I 

A 

B 

C 

5 

D 

E 

F 

6 

8 

1 

-h 

II 

8 

9 

6 

2 

-h 

-f 

III 

10 

12 

8 

4 

-h 

4 

IV 

12 

14 

10 

3 

I 

6 

-f 

V 

16 

20 

12 

4 

1 
4" 

-f 

VI 

20 

25 

15 

10 

-h 

-f 

VII 

25 

30 

20 

6 

-I- 

5 
"ff" 

VIII 

30 

32 

28 

12 

5 

-^ 

IX 

40 

45 

35 

15 

3 
"4" 

s 

-5- 

X 

50 

60 

40 

8 

-f- 

u 
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3.  The  number  in  column  D  is  what  fraction  of  the  number 
in  column  C  ? 

4.  What  is  the  product,  if  column  A  is  the  base,  and  column 
E  the /ration? 

5.  What  is  the  product,  if  column  B  is  the  6<mc,  and  column 
F  Waa fTaclion"! 

6.  What  is  the  base,  if  column  D  Is  the  product,  and  column 
E  the /rad ion? 

7.  What  is  the  hose.  If  column  A  is  the  product,  and  column 
F  the  fraction  ? 

Questions  on  Theory. 

Note. — Give  an  example  with  each  answer. 

1.  What  is  a  fraction?  (143). 

2.  What  does  the  denominator  show?  (144). 

3.  What  does  the  numerator  show?  (144). 

4.  When  is  the  value  of  a  fraction  less  than  1  ?  (146). 

5.  When  is  the  value  of  a  fraction  equal  tT  1  ?  (1 47). 

6.  Define  an  Imprrrper  fraction.  (149). 

7.  Define  a  mixud  n".inb«r.  (1.50). 

8.  Which  is  the  greater  oi  two  fractions  having  similar  de- 
nominators? (151). 

9.  Which  is  the  greater  of  tvo  fractions  having  similar  nu- 
merators? (152). 

10.  Does  multiplying  the  numerator  of  a  fraction  by  an 
integer  increase  the  fraction?  (154,  I). 

11.  Does  dividing  the  numerator  of  a  fraction  by  an  integer 
decrease  the  fraction?  (154,  U). 

12.  Does  multiplying  the  denominator  of  a  fraction  by  an 
integer  decrease  the  fraction  ?  (154,  III). 

13.  Does  dividing  the  denominator  of  a  fraction  by  an  integer 
increase  the  fraction?  (lot,  IV). 

14.  Does  midtiplying  both  terms  of  a  fraction  by  the  same 
number  change  the  value  of  the  fraction?  (164,  V). 

15.  Doos  dividing  both  terras  of  a  fraction  by  the  same 
number  change  the  value  of  the  fraction?  (154,  V). 

16.  Does  a  fraction  repifesent  an  uneftected  division?  (155). 

17.  How  may  an  integer  be  made  to  assume  the  form  of  a 
fraction?  (157). 

18.  Give  the  rule  for  reducing  whole  or  mixed  numbers  tj 
improper  fractions.  (159). 


;! 
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29.  How  are  fractions  reduced  to  higher  terms?  (163) 
21.  How  are  fractions  reduced  to  lower  terms  ?  (165) 
168'-  ^^'^-^'""'fons  reduced  to  their  lowest  te^'?  (167. 

tioll Uml ''  "  '°™'"*'°  denominator  of  two  or  more  .raJ 

^^  M.  How  are  fractions  reduced  to  a  common  denominator? 

fra^Jk,nT?^*17%f*'"  ^"^^  '^™"^°'^  denominator  of  two  or  more 

mon  mS;iJfe"(174)!^'  "*""™"°  denominator  with  a  Iea«t  oom- 

27.  When  must  a  fraction  be  reduced  to  its  lowest  f«rms? 

unifsVlfha^d^tharrauMJlreT  ^^^'^^  ^''"•'^  ^""'tional 

(l/7!-i?ir  *'*'  '"'''  ''''  ""'•'^^   ''•^*^°'^«'   "'-ed   numbers. 

sub/r^cS^y^r  '""  '  "°'^°^°"  denominator  in 

fra??ion^s"'(18f).'"^'  ''''  ^"'^''^^  ^^«  ^'ff—  between  two 

33.  How  is  the  multiplication  of  fractions  nPT*-.rrr,<«i  u     *i. 
canceUation  process  ?  By  the  direct  proS  "(igf  ;^«<*  ^y  *he 

34.  How  IS  the  division  of  fractions  performed  bv  th^ 
cellation  process?  By  the  direct  process?  (197    230)  ^^'^ "*"■ 

by'a-proptrTrSnr"^"'  ''  ^'"^'^^^  ^  ^^  multiply  it 

proi^V  fJ^tiT?^''  '"'''"^"^  "^  ^-™-«d  if  you  divide  it  by  a 

37.  Do  the  principles  of  analysis  apply  when  th«  ,^«-„»    • 

3?  whltT"*'*"'  ?'  5'''^'. '^^"«  ^^  p"°Si  tSS^r'  *" 

38.  What  is  a  complex  fraction  ?  (201). 

39.  How  is  a  complex  fraction  simplified  ?  (202) 

40.  What  is  the  Base  ?  Is  i  of  the  baso  tho  =„L        ,    .  . 

the  base  ?  (204) .  *  "^  *^®  ^™e  as  }  of  1  time 

^^4K  By  what  expressions  is  the  Base  generally  introduced? 
Fri'tion'Sete  (^7)!'^  "^'"^^  '^^^^  *^«  Base  and  the 
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A^.  How  is  the  Base  found  when  the  I*roduot  and  tho  Frac- 
tion are  given?  (207), 

44.  How  is  the  Fraction  found  when  the  Pr^jduct  and  the 
Base  are  given?  (207). 

45.  Does  adding  the  same  number  to  each  term  of  a  fraction 
change  the  value  of  this  fraction  ? 

Written  Problems. 


1 


1  The  Ottawa  River  is  800  mi.  long.  How  long  is  the  St. 
Maurice  River  if  it  is  ^  as  long? 

2.  D  owns  I'^of  an  estate  valued  at  $3  600,  and  sells  %  of  his 
share.    How  much  money  will  he  receive? 

3.  A  remnant  of  velvet  was  f  yd.  long;  I  sold  ^  of  it  at  $1^ 
a  yard.    Find  the  length  of  the  part  sold  and  its  price. 

4.  A  piece  of  linen  was  6S|  yd.  long;  I  bought  f  of  it  at  $f  a 
yard.    How  much  did  I  pay  ? 

5.  A  farmer  paid  S150  for  a  horse,  %  as  much  for  a  cow,  and 
as  much  for  a  sheep.    How  much  did  he  pay  in  all  ? 

6.  C  paid  ^  of  .S20  for  §  of  5J  cords  of  wood.  Find  the  price 
of  one  cord. 

7.  Donald  inherited  $6  500.  He  spent  f  of  that  sum  for  a 
lot,  and  f  of  the  remainder  for  a  house.    How  much  has  he  left  ? 

8.  A  man  willed  ^  of  his  fortune  to  his  relatives,  f  of  it  to  a 
school,  and  ^  of  the  remainder  to  an  orphan  asylum.  If  his 
fortune  amounted  to  $35  000,  what  sum  was  willed  to  the  orphan 
asylum  ? 

9.  A  lady's  yearly  income  is  $6  000.  She  sets  apar^  f  of  it  for 
her  children's  schooling,  ^  for  charitable  works,  -^  for  traveling, 
and  the  remainder  for  the  household.  Find  the  greater  expend- 
iture. 

10.  The  potato  gives  ^  of  its  weight  in  starch;  starch  gives 
^  of  its  weight  in  syrup,  and  syrup  gives  t^  of  its  weight  in 
alcohol.  125  lb.  of  potatoes  will  make  how  many  pounds  of 
alcohol  ? 

11.  Mary  bought  14  lb.  of  currents  to  make  jelly.  The 
currents  gave  ^  of  their  weight  in  juice;  to  the  juice  she  added 
an  cq«al  quantity  of  sugar.    What  was  the  cost  of  one  pound 
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B,Sd1,:r4°^ru?^ht  ^T  Htt"  * "'  '\^  '» 
now  ?  »  fJi  CMS  to  I,.    How  many  acres  lias  each 

to ";  ^bSa ":  St J*r  "''^'-"^t  g™,  w  .2.0  000 

and  6ii  tinL^«^^,:^t'Z™V^;^.T^;^"«"• 

HoL^l"dr™;?nr9lrtt;■s''^l:r?'  ?  .i"i  ■»■'■ 

amount.  ^       ®  ""  '^^^'    ^'^^  the  latter 

of  suicides  for  1893.  aicohol  and  the  number 

of  |-ir<!AHtri7„r3<5?°^rti:ij?aierrwti 

*mct.on  can  you  represent  the  non-aLwncl^r      '^"''°' 
you  rep««,t  the  epUeptics  bom  of  akohSr^i^S?      """ 
of  the  national  debt  waa  owedTo  E^d  ,  *^™''-    ^'  I"* 
miUion  dollar/ rr^::r  rtri.EXs^^Sj^t'  ^ 
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23.  From  a  farm  of  120  acres,  35\  acres  were  sold.  What 
part  of  it  was  sold? 

24.  If  A  can  perform  a  work  in  20  days,  what  part  of  it  can  he 
perform  in  7|  days? 

25.  A  la  iv  paid  $56J-  for  a  dress,  and  -SfiJ-  for  a  hat.  The 
cost  of  the  hat  is  what  part  of  the  cost  of  the  dress? 

26.  Three  ounces  of  silver  were  fused  with  6  ounces  of  copper. 
WTiat  quantity  of  silver  is  there  in  ^  ounces  of  this  alloy  ? 

27.  The  bronze  of  a  bell  is  composed  of  25  parts  of  copper  to 
7  parts  of  tin.  If  copper  is  worth  63^  cents  a  pound,  and  tin 
55^  cents  a  pound,  what  vnM  a  600-po\md  bell  cost? 

28.  In  Canada,  1915,  out  of  2  064  convicts,  276  were  illiterate. 
By  what  fraction  can  you  represent  the  literate? 

29.  In  Montreal,  1914,  20  thousand  births  and  11  thousand 
deaths  were  registered.  The  births  were  what  fraction  greater 
than  the  deaths? 

30.  In  Quebec,  1914,  there  were  80  thousand  births;  in  Onta- 
rio, 66  thousand.  The  births  were  what  fraction  greater  in 
Quebec  than  in  Ontario  ? 

31.  English  statistics  prove  that  for  a  given  period  of  time, 
there  died  of  different  sicknesses,  576  farmers,  653  workjaen, 
895  clerks,  1  470  saloon  keepers,  and  2  142  bartenders.  1 ' 
Mortality  was  what  fraction  p-eater  among  bartenders  than 
among  saloon  keepe-  ' "  '  "hzt  fraction  of  all  the  deaths  did 
the  saloon  keepers  a  iers  together  represent  ? 

32.  A  Parisian  do  t  ^ssor  Lancereaux,  having  followed 
2  190  cases  of  tubei  ,  attri'  wted  46  to  contagion,  92  to 
probable  heredity,  822  to  pove  y,  and  1  230  to  alcoholism. 
1  °  The  cases  due  to  misery  were  what  fraction  less  than  the 
cases  due  to  alcoholism  ?  2°  Alcoholism  was  responsible  for  what 
part  of  the  2  190  cases? 

33.  In  Quebec,  when  162  country  people  die  of  tuberculosis, 
297  city  people  die  of  it.  1 "  Country  mortality  is  what  frac- 
tion less  than  city  mortality  ?  2  °  City  mortality  is  what  fraction 
greater  than  country  mortality? 

34.  In  Canada,  1913,  the  consumption  of  spirits  was  5  million 
jrallons,  and  in  1915,  4^  million  gallons.  Express  the  decrease 
fractionally. 
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35.  I  sold  ligh%  spoilod  hay  at  $7\  )  ton,  which  was  |  of  the 
ordinary  price.    Find  the  ordinary  price. 

36.  In  1910,  Canada's  prwluction  of  copper  ore  was  24  000 
tons,  which  was  f  of  what  it  was  in  1902.  Find  the  latter 
production. 

field  wtidVor?  ''"  "''  '"  ''  ''^'  "^^*  "°"'^  «»^  ^"^-'^ 

39.  I  have  paid  f  of  J  of  the  purchase  price  of  my  property, 
and  still  owe  $8  340.    Required  the  purcha^-e  price. 

40.  A  sum  of  money  was  divided  amonj;  4  persons;  the  first 
Kot  T^  of  It;  the  second,  i ;  the  third,  i;  and  the  fourth,  the  re- 
mainder,  $5  270.    WTiat  did  the  sum  ar  ount  to? 

41 9  V^rr'''^''^^^ '';'•'•'•    ^''■"d  his  daily  salary,  if  h>  has 
»I2v^  left  after  giving  %  of  his  salary  for  board. 

42.  The  difference  between  ^  and  |  of  a  number  is  39.  Find 
the  number. 

43.  A  sum  of  money  was  divided  among  4  persons;  the  first 
received  i  of  it;  the  second,  i;  the  third,  ^;  and  the  fourth,  the 
remainder,  which  Mas  $48  less  than  the  share  of  the  third  What 
did  the  sum  amount  to  ? 

44.  A  owns  ^^  of  a  mill,  and  B  the  remainder.  What  is  the 
value  of  the  null,  if  A's  share  is  worth  $2  000  more  than  B's  ? 

•  f^'  An  estate  was  divided  between  two  brothers  and  their 
sister.  The  older  brother  received  ^  of  the  estate;  the  younger 
received  f  of  the  remainder;  and  their  sister  received  the  second 
remainder  which  was  $1  720  less  than  the  share  of  the  younger 
brother.    Find  the  value  of  the  estate. 

46.  Subtract  65  feet  from  the  height  of  Niagara  Falls,  and 
you  wiU  have  if  of  f  of  their  height.    How  high  are  they  ? 

47.  f  of  a  farm  coiiMsts  in  oats,  -|  in  bariey,  and  the  remainder 
m  potatoes.  W  hat  is  the  area  of  the  farm  if  the  second  patoh 
is  9^  acres  greater  than  the  third  ? 

48.  I  lost  ^  of  my  money,  and  \  of  the  remainder.  How 
much  had  I  at  first,  if  I  still  pos.se.sa  $m  ? 
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49.  How  much  money  had  Mary,  if  after  spending  |  of  her 
money,  and  %  of  the  remainder,  she  still  has  9^  ? 

50.  A  man  did  ^  of  a  work  in  one  day;  the  next  day  he  did 
:}■  of  the  remainder.  WTiat  part  of  the  work  remi  nod  to  be  done? 
How  much  money  will  he  get  for  the  whole  work,  if  he  earned 
S4  the  second  day  ? 

51.  My  father  spent  f  of  hia  money,  then  |  of  the  remainder, 
and  at  last  f  of  the  second  remainder.  How  much  had  he  at 
first  if  he  still  has  $15  ? 

52.  Divide  $030  between  two  persons  so  that  the  share  of  the 
second  may  equal  f  of  the  share  of  the  first. 

53.  In  10  alcoholic  families  there  were  57  children.  K  the 
number  of  healthy  children  was  H  less  than  the  number  of 
unhealthy  children,  how  many  were  healthy?  (Dr  Demme, 
Berne). 

54.  In  10  abstemious  families  there  were  61  children.  If  the 
number  of  unhealthy  children  was  |^  less  than  the  number  of 
healthy  children,  how  many  were  unhealthy?  {Dr  Demme, 
Berne). 

55.  In  1915,  the  population  of  tLe  United  States  was 
91  000  000.  The  number  of  prohibitionists  was  ^  greater 
than  the  number  of  antiprohibitionsts.  Find  the  number  of 
proh"  Hionists. 

56.  A  merchant  bought  a  piec.  -  linen  98  yd.  long.  He  sold 
f  of  it  at  $^  a  yard,  |  of  the  remainder  at  $^  a  yard,  and  the 
rest  at  $^  a  yard,  gaining  $10^  on  the  whole.  Find  the  cost 
of  one  jard  of  linen. 

57.  I  bought  45  yd.  of  cloth  at  $1^  a  yard.  Find  my  profit 
if  I  sold  ^  of  the  cloth  at  $1^3^  a  yard,  |  of  it  at  $1|  a  yard,  and 
the  remainder  at  $1^  a  yard. 

58.  A  merchant  bought  ."^  yd.  of  cloth  at  $1^  a  yard,  and 
sold  I  of  it  at  $  1 1  a  yard.  Wha  t  should  he  ask  per  yard  for  the 
remainder  so  as  to  gain  $153  on  the  total  c   it  ? 

59.  I  paid  $38f  for  a  piece  of  linen.  I  sold  i  of  it  at  cost, 
and  the  remainder  at  a  profit  of  $f  per  yard.  I  jquired  the 
numljer  of  yards  and  the  cost  price  of  each,  the  total  selling  price 
being  $44|. 
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9n*?A  '7^j*"''^P'«^o'''n«nat$Hayard,andthc.  naining 
20  yd.  at  *^  each,  find  the  nuir-lH^r  of  yards  and  the  cost 
pncc  of  each,  if  my  total  gain  was  85. 

61.  Quantity  of  nitrogenous  (hofiifbuilHing)  substance  con- 
-iined  m  one  pound  of  each  of  the  following  foods: 


ChER8E 

Beans 
Beep 

FWH 


4- lb. 
+  lb. 
+  lb. 


EaG8 

Pork 

Bread 

Butter 

Alcohol 


4- lb. 
A- lb. 

-fib. 
Alb. 
=  0. 


POTA'I-OES      ^     lb. 

Milk  ^   lb. 

Beer  ^  lb. 

Wine        Tl^lb. 

(Dr  Dujuidin-Beaumeti). 
than'l^'ib.'ot^rr*'"  '°"  --y  more  pound,  of  nitrogen 

than  •  l^  t'TTZ.  r '"  '""  ™'"'  "°"  ^^""'^  ^'  "'*'**«- 

a.,  ^^JJr  T^P*'"1'^^^"i"'  ^"  «"PP'y  ^  much  nitrogen 
as  5  000  lb.  of  beer  and  1  000  lb.  of  wine  together  ? 

»     ^*  ,^*„?"*P*'*y  °'  nitrogenous  food  is  there  in  1  000  lb.  of 
beer,  1  000  lb.  of  wine,  and  1  000  lb.  of  alcohol? 

of  \t^?^  r"f  «T°*^//  body-building  substance  in  200  lb. 
of  l)eof,  300  lb.  of  fish,  and  400  lb.  of  eggs  ? 

as  3  •oSTb.TbS"''  "'  '"*'  ""  '""^^^  "  "^""^  ^*«^«- 

7.  Wliat  quantity  of  beer  is  necessary  to  provide  as  much 

fZZ  ^-  ^^'  °^  P"""^'  «"^  ^^  lb.  of  ^tatoes  ? 

8.  Milk  is  how  many  times  as  nutritious  as  beer? 

Alcohol  is  not  an  aliment. 


62.   CONSUMPTIOX   OF  BEER  IN   CANADA. 


1.  Find  the  total  consumption 
for  these  five  v'     , 

2.  The  uonsumption  for  191.') 
was  what  fraction  less  than  the 
consumption  for  1914? 

3.  The  consumption  for  1914 
is  what  fraction  greater  than  the 
consumption  for  1911  ? 
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4.  What  fraction  greater  than  the  consumption  for  1012  is 
the  consumption  for  1913? 

6.  A  KiiHon  of  beer  contains,  on  the  averaffe,  1^  lb.  of  alcohol. 
How  many  pounds  of  alcohol  in  the  1915  consumption? 

6.  Find  the  consumption  per  head  in  1915,  the  population 
being  7  500  000. 

7.  In  Cannda,  1914,  the  cunsumption  of  beer  per  hea  J  was 
7^  gal.;  in  1K70,  2^  gal.  The  former  eqiinls  how  many  times 
the  latter  ? 
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the  whels 


th«  whol* 


P^^ 


'iM^ 


'■     ;  ^i 


'm>,'A»r>>. 


■c^-:<''//, 


j^ 


' 

"■■ 

% 

'<\ 

V.>. 

■. 

' 

'■' 

■& 

, 

■ 

■ 

/.■ 

, 

-. 

,- 

'.^■ 

. 

^ 

.'■ 

,; 

-" 

■ 

1 

' , 

■ 

. 

," 

,,' 

'k 

<i 

^ 

M^ 

k 

± 

± 

L. 

^=0.8 


100     "•^" 


8  tenths,  80  hundredths,  800  thousandths  are  written  /Is,  Ai,, 
il^rtri.  They  may  also  be  written,  without  denominator,  0.8, 
0.80,  O.'^OO:  these  are  called  decimal  fractions. 

15 A  and  25r"5'V  may  also  be  written  15.8,  25.80:  these  are 
called  mixed  decimals. 

Note. — Strictly  sreakinp,  ^"o,  ii\,  -%"-^^  are  decimal  f::  -rons; 
but  the  name  is  generally  indicative  of  the  following:  0.  -j.SO, 
0.800. 

211.  A  common  fraction  whose  denominator  is  10, 
100,  1  000;  otc,  is  a  decimal  fraction;  it  is  usually 
expressed,  without  its  denominator,  by  means  of  an 
extension  of  the  notation  method. 

212.  An  integer  followed  by  a  decimal  fraction  is  a 
mixed  decimal.  For  example,    33.3. 

21!}.  The  period  tispd  to  separate  an  integer  and 
decimal  (33.3)  is  called  the  decimal  -point. 
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The  expression  0.3  means  the  same  as  .3;  the  0  may  be 
wntten  or  not  when  there  are  no  integers.  "  "^ay  »« 

In  the  example  33.3,  the  value  of  the  units'  figure  6  is 
ten  tim^  smaller  than  the  value  of  the  tens'  figSre  3- so 

unite,  etJ^"         ^^^  *""  *^'""'  '"^^"^^  ^^^''  the  ^ue  of  3 

:    '^^''.s  ,^8  simply  an  extension  of  the  notation  method 
m  which  <Ae  value  of  any  order  is  ten  times  srmlk^'7anlhe 

ftt^^  ^^'fT^  ""'^^f  ^^'  ^'^^'  ^"'^  t^^  i^^^^  greater  than 
the  value  of  the  next  order  at  the  right. 


Numeration  Table. 


m 
O 

8  o 
«i   '   2 

33  3 


4 

a 
a 

^  s « 

S  o)  o  s  V 

«  T3  ■»->    3  -O 

3  3  3  3  3 


o 

a 

v^ 

C3 

2 

s 

s 

•o 

3 

• 

eo 


CO 

•"2 

en   a 

^"0   3 
•  *   0  _§ 


n 


09 


«5 


wjjtJSjaS 

333333333 


*-  a 

O  7  00 

2*S 


and'the'Ssf^^re^Vt'the^^^^  figure  represents  tens, 

tenth,;  the  seco^Tfi^rfat  the  Wt  of  t">^'*        ^^^  represents 
sents  A«nrfrerfs.  and  the  seeUd'ti^VIt^eS^  T^  "^^T^ 

NUMERATION  OF  DECIMALS. 

ih^A^'    ■     f     lf>f  decimal  as  a  whole  number  and  give  it 
the  denominator  of  the  last  term  at  the  right. 
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Note. — ^Use  and  only  between  the  units  and  tenths,  and  before 
common  fractions. 

Examples. —  33.3  is  read  33  and  3  tenths. 

633.333  is  read  633  and  333  thousandths. 
.3333  is  read  3333  ten-thousandths. 
.07958    is   read    7958    hundred-thou- 
sandths. 
.007f  i.s  read  7  and  %  thousandths. 
.000^  is  read  one-third  thousandths. 

Note. — Tho  last  two  examples  are  sometimes  called  complex 
decimals. 

Read  tho  following: 


6.25. 

58.675. 

191.075f. 

16.0005. 

4.78. 

0.375. 

301.009§. 

3.14165. 

2.95. 

75.005. 

123.1 16J 

9.0101058. 

7.31. 

132.375. 

0.256i 

5.000075. 

0.125. 

100.025. 

0.679-1. 

1.700625. 

NOTATION  OF  DECIMALS. 

215.  Rule.— 7^0  mite  a  mixed  decimal:  1  °  Write  the  whole 
number  and  the  decimal  point;  2°  at  the  right  of  the  point 
write  the  tenths,  the  hundredths,  the  thotisandths,  etc.  Re- 
place the  missing  orders  by  ciphers. 

Examples. — 48  and  4  tenths =48.4. 

9  and  56  hundredths =9.56. 
27  and  3  ten-thousandths  =  27.0003. 
12  hundred-thousandths  =  .00012. 
6 J-  millionths  =  .000006^ . 

Express  decimally : 


1. 

Q  andS  tenths. 

6. 

1  578    hundred  -  thou- 

2. 

4  and  3  thousandths. 

sandths. 

3. 

375  thousandths. 

7. 

3  and  39  thousandths. 

4. 

12  ten-thousandths. 

8. 

112  and  56  millionths. 

5. 

GO  and  40  ten-thou- 

9. 

352  millionths. 

sandths. 

10. 

3  hundred-thousandths 

n 
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IS-  267^^. 
20.  3637S. 


•   ^1^!  Principles.— I.  The  denominator  of  a  depim«l 

Thus,  .0015  =t3Wto. 

II.  Annexing  ciphers  to  the  right  of  a  r1pr>i'moi  ««  j 

are  suffixed  if  necessaiy.  '        '     """  -'  "P^^''^ 

KWoiyS  ""'^'P'"**'  ^^  ^^=363.3;  by  100   =3  633;  by 

lefMiJfdt-tL^riLTW^^^  P'--  to  the 

prefixed  if  necessary.        '       '  ^'  ^  ^  -J  «phers  are 

Thus,  19.625  divided  bv  10-1  Qfi9<>.  k     ,/v^      .« 
1000  =  .019625.  ^   1"- 1.9625;  by   100  =  .W625;  by 

Reduction  of  common  fractions  to  decimals. 

Examples.— Reduce  to  decimals:  1°  ^-  2°  a.  30  , 
Operations.  '       *' 


1°    4)  3.00 


.75 
S)  3.000 

.375 
11)  7.00C0 


.6363 
or  .6363^4^ 


Explanations. 

oJ!  *=3  "fi|ts-«-8;  3  units  =30  tenths:. 
300  hundredths  =3  000  thousandtlw •  3  Om 
thousandths  +8  =375  thousandths.  or^3^ 
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217.  Note.— In  the  first  two  examples,  the  decimals  are  said 
to  be  t^mtnale;  in  the  last  example,  the  decimal  is  said  to  be 
interminate,  as  it  can  not  be  exactly  expressed  by  a  decimal. 

218.  Rule.— 1"  Annex  ciphers  to  the  numerator  and 
flmde  by  the  denominator;  2"  point  off  as  many  decimal 
places  xn  the  quotient  as  there  have  been  ciphers  annexed. 

Written  Exe.dses. 

Reduce  the  following  to  decimals: 
\'  -rhs-  6.  -J-.         11.  -I-.         16.  ^ 


2.1%. 


10. -f. 


12.-J-. 

14.  A. 
15.^. 


20.  H 


21.  l^. 

22.  5^. 

23.  13-f. 

24.  19^. 

25.  26|^. 


Note.— When  3  decimal  terms  are  required,  find  four;  if 
the  fourth  term  is  less  than  5,  replace  it  by  the  sign  + ;  if  the 
lourth  term  is  6  or  more,  increase  the  third  term  by  1.  and  re- 
place the  fourth  term  by  — . 

Ex.— A  =  .6363  =  .636  + ;  Vs  =  .0625  =.063—;  §  =  .6666  =667—. 

Reduce  the  following  to  decimals  (3  decimal  places)  • 
26.6-I-.  28.  3t1V.  30.36^.  32.  30,1^. 

27.9^.  29.8^.  31.31?.  33.  37^. 

Nora. — In  the  following,  reduce  the  common  fraction  to  a 
decimal,  and  annex  this  decimal  to  the  others. 

Reduce  the  following  to  decimals  (5  dec.  places): 

«•  J??I*^-  ^^'  ^^-^^i^-  42. 0.0(H-. 

35.  31.13H.  39.    1.00054-.  43.0.004-. 

^S*,5-9f"^-  ^®-    6.008-^.  44.  O.OOX. 

37.  17.51-f.  41.    3.5001^.  45.  0.000+. 

Reduction  of  decimals  to  common  fractions. 

Examples. — Reduce  to  common  fractions:   1"   .37.5; 


2*  .mi 


Operations. 


|0      071?  375  -t-l  8  5 

1      .o<.)      ,  000+1  as  ~ 


Explanations. 
1 '  According  to  Principle 
J,  the  denominator  must  be 
1  followed  by  3  ciphers 
( =  1  000  ) ;  the  common 
fraction  equals  ^^ir.  or   \. 


I ' 


1 


I 
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6! 


X3 


2°    0()2_"jf   ^''^   ^^ 
'     100X3 


300    TT- 


,  2  According  to  PHncipU- 
1,  the  denominator  must  bt- 
J_'oU«wed  by  2  ciphers 
\-iW);  the  common  frac- 
tion equals  ^,  or  ^ 


Written  Exercises. 

1.  0.87r  *°  '^''"^"io"/'*^'^'^.'!^  °^  t°  »"«ed  numbers: 

2.  0.625. 

3.  0.075. 

4.  3.005. 

5.  0.0025 


6.  8.0375. 

7.  3.1625. 

8.  3.081. 

9.  1.28f. 
10.  8.037^. 


11.  1.06^. 

12.  0.31125. 

13.  6.03f. 

14.  0.18*. 

15.  O.OOf 


16.  0.004. 

17.  1.00*. 

18.  0.31|. 

19.  0.10875. 

20.  0.34375. 


ADDITION  OF  DECIMALS 

n3':f0?5:  mO~^?^.Sf  ''  *'^  ^""^  ''  ''  2-43,  .865,  11.5, 
Opebation. 

Explanation. 


.7 

2.43 

.865 

11.6 

113.2075 

200.00165 

328.70415 
Example  II 
and  190.004^ 

Operation. 
.8238— 
14.175 
12.0657+ 

190.0043+ 


217.0688 
or  21 7.069— 


iji^j^^.^^'^?  orders  can  be  added,  thereforp 
ano^£TtW'•^  "'f  *  be  vmttenunder  one 
SSus  ^n  lom*^^""^^  P°'"^'  ^'•^  >»  a  column. 
wL       j*'°™®  'i?/*^'*  ""'ts,   tenths   under 

miite      ^  **"•  ^^^'^  "^^  ^^^  *"  ^^^  ^^hole 

.-What  is  the  sum  of  .82^,  14.1f ,  12.0655, 
to  three  decnnal  places. 

Explanation. 
Expand  the  complex  decimals  to  4  decimal 

wn.?M  ^  '"J!iir^.^«"ra«y;  the  first  decimal 
would  be  .82375,  write  .8238-;  the  third 
decimal  would  be  .0657f.  write  .06.57  +  ;  the 
fourth  decimal  wouW  be  .(XM.-U,  write  0043 
+  ;  arrange  the  decimals  and  add  as  in  Ex  I. 
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220.  Rule. — 1°  Write  the  numbers  so  that  the  decimal 
points  stand  in  a  vertical  column;  2°  proceed  as  in  the  addi- 
tion of  whole  numbers;  8°  place  the  point  in  the  result  di^''rJly 
beneath  the  points  of  the  addends. 

Written  Exercises. 

Add  the  following: 

1.  5.18,  54.375,  28.32,  1.0048,  2006.75,  0.0001. 

2.  3.04,  25.001,  0.67,  0.2146,  819.2562. 

3.  30.1257,  605.2146,  1000.864532.  16.25694. 

4.  5.4203,  29,000111,  8.005,  0.00608,  1200.12000014. 

5.  8.0012,  250.000001,  311.00555,  89.0071004. 

6.  101.404,  72.000004,  5000.5005,  5.50053004. 

7.  14.0000864,  0.0096,  250.-X,  700.0007,  1.001001. 

8.  625.475,  107.35,  9.0056,  1.08,  42.8,  0.8. 

9.  423.82,  25.3875,  17.0095,  326.3245,  100.01. 

10.  10001.0001,  0.5,  3.001,  96.00101,  60.8901,  39.5. 

Find  the  sum  of  the  following  to  4  decimal  places: 

Note. — Expand  the  complex  decimals  of  the  addends  to  one 
more  decimal  place  than  is  required  in  the  sum. 


(11) 

(12) 

(13) 

(14) 

325.85 

43.08-f 

4.25 

0.0043 

25.38-f 

690.8-I-. 

.0P/+ 

1.25+ 

25.009+ 

16.13-f- 

463.2504 

72.00^^ 

116.01-f 

0.65-1- 

5.0M 

16.0+ 

0.003+ 

17.00+ 

0.0436 

4.325+ 

Find  the  exact  sum  of  the  following: 

Note. — Cixtend  the  complex  decimals  until  the  rema'amg 
fractions  are  of  the  same  order.  Then  proceed  as  in  bidding 
ordinary  mixed  numbers. 


(15) 

(16) 

(17) 

(18) 

0.4532 

60.B 

0.22+ 

136.0-J- 

7.00+ 

50.305 

0.3333+ 

72.126+ 

9.700U 

13.27.'+ 

0.44444+ 

13.001+ 

6.0+ 

l-M 

0.60+ 

18.0^ 

0.000+ 

0.0000^^- 

16.05+ 

3.0001+ 

I  I 
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Add  the  following: 

fif/''-^r"J'T'^'^  ^'*^^^  ''"''  t^renty^ix  ten-thomanUhs, 
fifty^ight  and  three  millionths,  six  hundred  ten  and  fifty-four 
hundred4housafuUhs,  eight  hnrulred-thmsandth,,  thirty-nine  A««. 

20  Two  hundred  eighteen  and  seven  hundred-miUianlhs 
^neteen  Mo««a„rf,A.  ten  and  eighty-six  hnndred.iho..andm:, 
eight  hundred  anrf  eighty-nine  thousand  millionth,. 

SUBTRACTION  OF  DECIMALS 


Example  I.— From  37.682  subtract  24.125. 
Operation. 

Explanation. 

o„i5!^*!  ''^®  orders  under  one  another  and 
subtract  as  with  whole  numbers. 


37.682 
24.125 


13.557 
Operation. 


836.0556— 
575.1338— 

260.9218 
or  260.922  — . 


Explanation. 

dedmaTni?^r'"P'^''  decimals  to  one  more 
dl?- 0  ^  -  a^^S*"  \  ^^^^^A  in  the  remain- 
^'te  .faif.^'  ^"^  •^^'  ---H  =.13375. 


221.  Rule.-i°  Write  the  members  so  that  the  decimal 
mnts  stand  rr.  a  vertical  column;  ,^  proceed  as  in  the! 
tract^on  of  whole  numbers;  3"  place  the  point  in  the  remain!- 
directly  beneath  the  other  points. 

pla<^;buttheVt7m;vb^s,?ni^^^^^^  ""'"^r  of 

they  are  not  written,  supposed  to  be  ther«  even  though 


•■  'A    - 
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Written  Exercises. 


I   ad  the  difference  between: 

1.  0.985  and  0.573  7. 

2.  0.668  and  0.1382.  8. 

3.  1.549  and  0.8627.  9. 

4.  2.3  and  0.7543. 

5.  100.5?  and  42.2906. 


6.  4246.6  and  345.005. 


10000.1  and  0.0001. 
25  and  24.60852. 
1.00U025  and  0.1 1001. 

10.  0.9  and  0.0009. 

11.  6.98754  and  3.0276. 
0.375  and  0.00462. 


12. 


Subtract  to  4  decimal  places: 
(13)  (14)  (15) 

25.-f  18.0-J-  42.0982tV 

18.72-f  1.003-f-         32.728A 


(16) 

150.03^ 

92.48^ 


Subtract,  giving  exact  answer: 

(17)                 (18)                 (19)  (20) 

.034-               26.                   6.^  50.0081 

.0036-f            15.99+           3.003125  2.728^ 


A 


(21) 
127.-I- 
68.513tV 


(22) 
3867.1278^ 
319.21864  4- 


vl3) 
630.005^^ 
^0 1.0000  l-l- 


24.  From  nineteen  thousand  units  subtract  nineteen  ten- 
inillionths. 

25.  From  one  hundred  million  units  subtract  one  hundred- 
millionth, 

MULTIPLICATION  OF  DECIMALS 

Example  I.— Multiply  7.23  by  .46. 

Operation.  Explanation  (a). 

7.23  7.23=723-1-100;  .46  =.46-}- 100;  723x46- 

4g  33  258;  33  258-4-100-332  58;  332.58 -t- 100 - 


4338 
2892 
3.3258 


100. 
3.3258  {PnncipU  IV). 

Explanation  (b). 
7.23X.46-H*     ,Wj -W,«ftS- 33  258 -f- 10000 
-3.3258  {Principle  IV), 


I 
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Example  II.— Multiply  .205  by  .024. 
Operation. 

Explanation. 


.205 
.024 


820 
410 

.004920 


205  thousandths  multiplied  by  24  thoii 
sandths  =4  9'20  milliontha:  o^.O^Qa)-  hene« 
the  product  has  6  decimal'pla^Tor  M  manv 
as  there  are  m  both  factors.  ^ 


TT  i'  I    ^^  r     "^^^  ^f  '^«  product  pmnt  off  as  many 
pota.T2!'3Zr;i'&i,t.\%L"5^«y;,-^^  '-e  decimal 


Written  Exercises. 


Multiply: 

1.  1.649X11. 

2.59.247X0.25. 

3.24.0123X0.0031. 

4.0.369X0.0045. 

5.  7.412X0.26. 

6.35.025X0.009. 

7.0.485X16. 


8.0.0024X0.0021. 

9.44.65X0.05. 
10.31X0.0005. 
11.43.2X0.0017. 
12.0.000875X2.75. 
13.0.0009X0.003. 
14.  18.73X0.6. 
15.  17X0.001. 


Multiply,  leaving  factors  as  they  stand 

16.  0.234^X0.25. 

17.  38.4iX0.5i. 

18.  1.345^X2.5*. 

19.  1342X3.2*. 

20.  1624X4.l|. 
21.3792X6.23i. 


22.178.32X1.24*. 

23.  0.3961X66*. 

24.  18.35^X2.414. 

25.  5.201X0.042*. 
26.63.11iX4.44|. 
27.  'J2.^yA^{iO. 
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28.  14.451  X  0.085. 

29.  e.oosHxo.ooof. 

30.  45.783fX  0.0025. 
31.78.7X100. 
32.0.434X100. 
33.0.3857X100. 


34.0.3067X1000. 
35.  1.001X1000. 
36.36.02X1000. 

37.  7000X0.007f 

38.  25000  X0.00025|. 

39.  6300X0.005^. 


40.  lOOOOXO.OOOOlf^. 


DIVISION  OF  DECIMALS 


Example  I.— Divide  230.67486  by  3.042. 


Operation. 

3.04200)  230.67486  ( 
lOOOCO         100000 


304200)    23067486  (  75.83 
1773486 
2524860 
912600 
000000 
remainder  91 260,  and  you  will 


Explanation. 
If  the  dividend  and  divi- 
sor be  both  multiplied  by 
the  same  number,  the  quo- 
tient is  not  changed;  so, 
multiplying  both  terms  by 
100  000,  we  have  whole 
numbers.  To  continue  the 
division,  add  a  cipher  to  the 
remainder  252  4^ ,  and  you 
will  find  the  quotient  8 
tenths;  add  a  cipher  to  the 
find  the  quotient  3  hundredths. 


Example  II. — Divide  3.181f  by  1.70f ,  carrying  quotient 
to  3  decimal  places. 

Operation. 
1.701)        3.181t( 


9 


9 


Explanation. 

Multiply  both  complex 
decimals  by  the  L.  C.  D.  of 
their  terminal  fractions,  ob- 
taining 15.36  and  28.634; 
then  divide  as  in  the  pre- 
ceding case. 


15.36         28.G34 
15360)  28634  (1.864-H 
132740 
98600 
64400 
2960 

223.  Rule.— i  "  Give  both  terms  the  same  number  of  places 
by  annexing  ciphers;  jP"  discard  (/ie  decimal  points;  5"  pro^ 
ceed  a '  with  whoU  numbers. 


I 


I 

Ij 

M 

.11 


m 
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add  a  cipher  ^  thTJit^rrlSer*^  '"  '""^  «»-«-». 

^^^^^pK'li'eniZ''^^^^^^^^  divisor  and 

annexing  cfphera  to  the  dividend  ,^V^  ^  *'^??.''  ^^  integer, 
whole  numliers.  placing  the  d^?m«l  ^T^^'^Tu  ^'^^e  as  with 
diately  h^orejI^inlZA'tSStS'^^i!  '*"°*''"*  '"^""^ 

tionfpdeci™^S:aX';?I?t  -^*  P-i- 

conuSd"sS;X'6'i??uyHi.^-2.  we  see  reaiuy  that  12  is 
placed  immedKVX'the  fim'Sjlr"*  "*"^*  therefoil  be 

Note  v.— To  divide  by  10    100    l^ 
point  1.  2,  3  places  to  the  left  '      °^'  '°°^®  **»«  decimal 

NotbVI.— Dividing  bv    1     ni     nni      *       •      , 
ni'.ltiplying  by  10.  100.  1  OOO.'ete.  *        -  "  *^®  «*«»«  as 


Written  Exercises. 


1.  ii4.65^  0.005. 

2.  62-5-0.0004. 

3.  864 -=-0.0016. 

4.  0.000875 -M. 25 

5.  0.0009-5-0.003. 


6.  250- 

7.  36.5 

8.  0.95 
9.9.5^ 

10.  0.5 -^ 


^  0.0625. 
-^  0.073. 
^0.019. 

190. 

1.9. 


11.  1100-5-4.4. 

12.  15.25-5-0.005. 
13.0.625-5-2.5. 
14.3.64-1800. 
15.  0.005-5-200 


16.  27.465 -^  0.001 5 

17.  1396.875-^250 

18.  131300-5-0.025.' 
19.62.5-5-1.25. 

20.  0.00875 -M  25. 

21.  17.5-M760. 

22.  0.44-5-0.00011. 

30.  8.118 


23.  10000-5-0.0001 
24.0.001-5-1000. 

25.  1.6-5-0.064. 

26.  6400-5-0.000016. 
27.0.0081-5-0.054 

28.  1 860 -h  0.000031. 

29.  195.36-2.22. 
■0.615 


31.  1-5-0.1. 
32.1-5-0.01. 

33.  10-5-0.1. 

34.  10+0.01. 
35.0.1  +  1. 


36.  O.l-j-O.l. 

37.  0.1 -^  0.01. 

38.0.1-5-0.001. 
39.0.1  +  10. 
40.  1  + 10. 


41.  1  +  100. 

42.  .01  + 1000. 
43.0.001  +  100. 
44.0.0001  +  0.1. 
45, 100+0.00001. 
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46.  1000  +  0.001. 

47.  0.00001  -i- 1000. 

48.  10-1-10000. 

49.  10000-5-0.00001. 

50.  0.001  -s- 100. 

51.  0.22-*- 11. 

52.  2.2  +  0.011. 

53.  220 -J- 11000. 

54.  0.022 -i- 110. 
.55.  0.00022 -^  11000. 

56.  2.2-5-0.000011. 

57.  2200-5-0.00011. 
58.0.022+11000. 
59.0.000022+110000. 
60.  22000  +  0.00022. 
Note. — In  the  following, 

places. 

76.49  +  0.06. 
77.072.51  +  17. 

78.  3.5.44  +  7.1835. 

79.  100+1758. 
80.58.1351+2.9. 

81.  4H+0.05. 

82.  74.28t^+ 12.75. 

90 


91. 


92. 


93. 


94. 


95. 


15.4 

1.8X5.05_., 

9.9X0.1 

0.21X0.00  _, 

0.0126 

0.08X1.5X0.6 

3.6X0.2X10 

1.2X0.36X1.2 

61.  3.6  +  2.5. 

62.  360  +  0.25. 

63.  0.0036  +  250. 

64.  36  +  0.0025. 
65.360+25000. 
66.  3600  +  0.00025. 
67.0.0036  +  0.0025. 
68.0.000036  +  25000. 

69.  3600  +  0.25. 

70.  .36000  +  0.000025. 
71.0.875+1250. 

72.  875  +  0.0125. 
73.8.75  +  0.000125. 
74.0.00875+12500. 
75.  87.5000  +  0.00125. 
parry  the  quotients  to  3  decimal 

83.  5.0041  +  38^. 

84.  O.Of +  9.5. 

85.  1.5f+18f 

86.  5.1837|  +  0.08|. 

87.  9.180|  +  2.74f 

88.  13.70H+0.17f 

89.  457.62^  +  0.059^ 
.  f  +  O.OOf 

0.056X0.3^  y 


1 


t  i\ 


97. 


0.63X0.8 

0.022X0.24 
4X0.77 


=  ? 


_  0 


2.4X0.42X2. 


^-    0.00.55X0.42  _  , 
''*•  0:077  ' 

^   0.2 X3.2X  1.44  _  , 
9.6X0.4X2.4 

1AA    63X4.2X1.8   _„ 
*""•  2.7X3.6X0.45 


■H 
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DECIMAL  FRACTIONH 

Questions  on  Theory. 


1.  What  is  a  decimal  fraction  ?  (211). 

2.  What  is  a  mixed  decimal  f  (212) 

4*  al^^^  "T^  *■  ^  ^""^  P°«"t  "««^  ?  (21.1) 

5   Oiv!  S*  "^  I*  "~^  »  ™««d  decimal.    214) 
I'  S  wK  U  n:V°'  '^""^  »  "•««<»  decimal.    213  ." 

6.  Ofwh^'-twthedeiiomimitorofadeoimaloomposed?  21fil^ 

7.  Does  annexW  olDherm  to  t.h-  ^„i.*^!T^*?^  ^^*?''^- 


ec'  .he  value  of  tfce  decimal  7^6,  m 


to  the  te?;*  '^t^fm,  fv^'"^  th«  decimal  point  to  the  right 

is'  Holf^f  "^^T  '"**'^'°"»  'Educed  to  decimals?  (218) 
n*  niJT  ^"^T^'  "Educed  13  common  fracZJ?  (219) 
I.  Give  the  rule  for  adding  do-imals.  (220).  ^      ^• 

3*  hZ  1^  ^J"  • '°';  '^^  ""^traction  of  decimals.    (221) 

13.  How  are  decimals  multipUed  ?  (222) 

14.  Give  the  rule  for  dividing  decimals.  (223). 

sorSonelSi'^Jol^numtr.ti^^^^  ''^  educing  the  divi- 

REVIEW  OF  DECIMALS. 
First  Series. 

Give  exact  answers,  except  when  otherwise  directed 

loii:  /S: '  FTd'Ttal:^  °'  '^"°'*'  "■" '  =«'•»'- 

IwI'MuJ^tr'te -'"".'^  °'  ?'"'^°  "'«  3  377.32;  fa 
,  tnii.zi  greater,     v\  hat  was  the  mileage  in  1914  ? 

1907  o  Li  7^'  *^!  '"""^.^y  "'"^'^K^  of  Quebec  was  675  25- in 
1907,  3  366.79  greater.    What  was  the  mileage  in  1907?        ' 
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5.  Find  the  total  mileage  of  the  Qucl)ec  electric  railways 
for  1916:  Montreal  Tramways,  124.32;  Quebec  Railway, 
1722;  Hull  Electric,  14.50;  Sherbrooke  Street,  7;  Montreal 
Park  &  Island,  87.W;  Levis  County,  10.25;  Montreal  Terminal. 
18.34. 

6.  In  1916,  the  mileage  in  Canada  of  the  Canadian  Pacific 
Railway  was  12  823.49,  and  the  mileaiw  of  all  the  other  railways 
was  9  935.46  greater.  Find  the  miieage  <rf  the  other  railways, 
and  the  total  railway  mileage  of  Canada. 

7.  In  1915,  the  mileage  of  the  Grand  Trunk  Railway  was 
3  551.04;  of  the  Grand  Trunk  Pacific,  1322.73  less.  Find 
the  mileage  of  the  Grand  Trunk  Pacific. 

8.  In  1915,  the  o{)orating  expenses  of  the  railways  of  Canada 
wore  $4  151.57  per  mile  of  line.  Find  the  earnings  per  mile 
of  line,  if  they  were  $1  464.84  greater. 

9.  In  1915,  th^  operating  expenses  of  the  railways  of  Canada 
were  $1  ''"^  per  train  mile.  Find  the  earnings  per  train  mile 
if  they  were  $0,559  greater. 

10.  The  total  earnings  of  our  Canadian  railways  were  I99.M3 
iiiillion  dollars  in  1915;  the  total  expenses  were  52.112  million 
dollars  less.    Find  the  total  expenses. 

11.  ill  i91 5,  the  total  earnings  of  the  Canadian  Pacific  Railway 
amounteu  to  90.83  million  dollars,  which  was  30.018  millioiy 
dollars  more  than  the  operating  expenses.    Find  the  expenses. 

12.  In  1935,  the  construction  of  Government  Railways 
cost  21.865  million  dollars,  which  was  7.549  million  dollars  less 
t  han  m  1909.    How  much  was  it  in  1 909  ? 

13.  In  1915,  the  Government  aid  to  independent  railway 
companies  amounted  to  183.479  million  dollars,  v.nich  was 
4.645  million  dollars  more  than  in  1914.  Find  the  amount 
for  1914. 

14.  In  1914,  the  wages  paid  by  the  railway  companies  of 
Canada  amounted  to  111.702  million  dollars,  which  was  3.987 
million  dollars  less  than  in  1913.    Find  the  amount  for  1913. 

15.  In  1915,  our  Canadian  railways  hauled  87.204  miliion 
tons  of  freight,  which  was  19.788  million  tons  less  than  in  1913. 
Find  the  number  of  tons  for  1913. 
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rJt'        ^^^•^'  *J«  Kfoss  earnings  of  our  Canadian  electric 

w^TStT"".^  *2  f-^^^  "^'"^°"  ^°"*'^'  '^"d  *hi8  amount 
Sf/;I  ^  i  *"" ''''"""  *^^**'"  *^*"  *he  operating  expenses. 
i«in(l  the  operating  expenses. 

r.JL'^ilf  ri"**!,-*°""*^  °/  *^^  *®*«°^8  ^e^Js  entered  and 
wS^ft?^  -n"^*?  P*"?  '?  *^^^  '^^^  25.402^  million,  which 
waa4.165Amillionlessthanin  1914.    Find  the  tonnage  for  1914. 

18.  In  1915,  Canada  importations  amounted  to  5S7.4394. 
m.  hon  dol^  which  was  46.253,^  million  dollars  less  than  il 
1914.    Find  the  amount  for  1914. 

19.  Rnd  the  sum  of  the  following  agricultural   produce 
imported  by  Canada  m  1915  (in  million  dollars):  rice  1  57U 
com  6.734^,  wheat  1.803J,  cotton  6.533*,  dried  fruits  4  9355' 
bana^aa  2.296^,   oranges  4.246J,   tobacco  4.718f,  vegetables 

Ko^oJ^  ?,?-^^'  f *°ada's  agricultural  imports  amounted  to 
52.449J  million  dollars,  which  was  2.941|  m.laon  lollars  less 
than  m  1913.    Find  the  amount  for  1913. 

Hn?«rn~P®-^^int'i°^?^  problems  give  the  lumber  produc 
^J.  ?2"5^SS«).'''-     '"^  ^"^  P™*'^^'"'  ^-^  »^«  -™  o'  the 

21.  Spruce,  599  810  754  ft.  (board  measure)  at  $15.41  per  M  ft 
Note.— Multiply  599  810  754  by  $15.41,  then  divide  by  1  ODD." 

22.  '^ir,  170  793  935  ft.  at  $14.32  per  M.  ft.;  white  nine  157^ 
255  605  ft.  at  $22.68  per  M.  ft.  ^     ' 

23.  Red  pine,  17  895  439  ft.  at  $17.15  per  M.  ft.:  grav  nine 
12  005  661  ft.  at  $16.48  per  M.  ft.  ^^  ^     ' 

4i?9i^1rat  InTs'^:^:  Tt'"'-'' "-'  ^- ''-'' ''-' ''-'' 

2  7?io?7t'at'$l?'orir?i.S  '''''  ^^  ^^  ''-''  ^^ ^' 

r.  ^:J!i^&'  ^  1^5^  ^*-  ^*  *^S-03  per  M.  ft.;  elm,  3  490  177 
It.  at  $16.35  per  M.  ft. 

9  0^7*4?// !?,!?«  ^*-  tl^"^'^  ^'  ^-  f*-;  '^te  birch, 
2  987  758  ft.  at  $14.76  per  M.  ft. 

ff  ^/.^''Jf '  *  ^^  ?F^  ^*-  *^  **^-^  P^"  ^-  f*-;  bass,  11  889  50S 
ft.  at  $20.35  f)er  M.  ft. 
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29.  Oak,  459  429  ft.  at  $27.37  per  M.  ft.;  aspen,  907  225  ft. 
at  $13.93  per  M.  ft. 

30.  Walnut,  245  728  ft.  at  $38.58  per  M.  ft.;  cherry,  57  700 
ft.  at  $30  per  M.  ft. 

31.  The  value  of  the  pulpwood  produced  in  Quebec,  1915, 
was  $8  327  891.  Find  how  many  cords  at  an  average  price 
of  $6.50. 

32.  How  many  shingles  were  made  in  Quebec,  1915,  if  their 
total  value  was  $1  264  553.40,  and  the  market  price  wtis  $2.20 
per  thousand  ? 

33.  In  1915,  Quebec  had  71  000  acres  sown  with  wheat;  in 
1*<50,  410  000  acres.  In  1915,  how  many  times  less  than  in 
1850?     {2  decimals). 

34.  In  1915,  71  000  acres  produced  1  411  000  bushels  of 
wlieat.    What  was  the  average  yield  per  acre  ?    (2  decimals), 

35.  In  Quebec,  1915,  1  400  000  acres  produced  42  182  000 
bushels  of  oats.    Find  the  average  yield  per  acre.    (2  decimals) . 

36.  In  1915,  Quebec  produced  42  182  000  bushels  of  oats; 
in  1890,  17  819  000  bushels;  in  1890,  how  many  times  less  than 
in  1915?     (2  decimals). 

37.  In  1914,  Quebec  produced  $24  429  020  worth  of  oats; 
how  many  bushels  at  $0.58  each  ? 

38.  How  many  bushels  of  barley  were  harvested  in  Quebec, 
1915  ?    Total  value,  $1  939  300 ;  average  price  per  bushel,  $0.86. 

39.  In  Quebec,  1915,  85  000  acres  were  sown  with  barley; 
w'lih  the  number  of  bushels  harvested  according  to  the  preced- 
iiig  problem,  find  the  average  yield  per  acre.    (2  decimals). 

40.  In  Quebec,  1915,  8  700  acres  produced  145  000  bushels  of 
rj-e.    Find  the  average  yield  per  acre.    (2  decimals). 

41.  If  the  145  000  bushels  of  rye  harvested  in  1915  were  worth 
$162  000,  find  the  average  price  per  bushel.    (2decimalf), 
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19n'«?n?"'^'''  't""^'  ^''^^^  ''''''  ^'^••e  so^-n  with  rye-  in 
(2 1/^kS)"""    '"  '''''  '""  "^"-^  *•"-  '-  thanVK 

(2  e/eS)  ^'  ^'"''^  '"""^  ^'"'^'  '«««  *han  in  1890  ? 

24t*ool"cr^^%?,Hu7  ^"'^^«*«^^^«4  000  bushels  of  peaa  from 
4U0  acres.    Fnul  tl,e  average  y.old  per  acre.     (2  JecimaZs). 

$307 'ni^,  *tt^^''^'**?^  '''^''"'  mentioned  in  problem  46  was  worth 
$3..  000.  what  was  the  average  price  per  bushel  ?     (2  d^Zh). 

In^Vmih^l'  ^"^''^«  P'-"duced  330  000  bushels  of  beans 

pr^ucSibyon:a'c;:in(SSS^?;'  ^""^  '"^^  ""^^^  «f  bushela 
(2  rfeamafe).  000  acres  were  sown  with  buckwheat. 

0S7S /„"  ^915^  Q"«bec  sowed  600  acres  with  flax-  in  1800 
and  the  v,,lue  of  one  acre's  yield  at  SO  56  a  Chel  '*  *"'"*>• 
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55.  Quebec's  potato  yield,  in  1850,  was  4.4  million  busheb; 
in  1914,  21.8  million.  The  latter  was  how  many  times  as  great 
as  the  former  ?    (2  decimals). 

56.  The  hay  yielded  in  Quebec,  1915,  was  worth  68.50| 
million  dollars;  in  1908,  38.19|-  million.  In  1908,  the  yield  was 
worth  how  many  times  less  than  in  1915  ?    (2  decimals). 

57.  In  Quebec,  1915,  the  yield  of  fodder  com  was  worth 
$1  872  000;  that  of  corn  for  husking  was  worth  $509  000.  The 
former  was  worth  how  many  times  the  latter  ?    (2  decimals). 

58.  The  diameter  ,1  a  wheel  is  33  inches;  find  the  circumfer- 
ence, if  it  is  3.1416  times  as  great. 

59.  A  cistern  contains  162.125  cubic  feet  of  water.  If  1 
cubic  foot  weighs  62.5  lb.,  find  the  total  weight  of  the  water. 

60.  The  Canadian  bushel  contains  2  21S.192  cubic  inches; 
the  Canadian  gallon,  277.274  cubic  inches.  The  bushel  is 
worth  how  many  times  the  gallon  ? 


Second  Series. 

The  following  problems  deal  with  the  three  cases  of  frac- 
tional relations.  The  Base  is  the  quantity  considered  as  a 
whole,  or  1.  The  exprr '^sions  part  of,  decimal  fraction  of,  fraction 
fes8  than,  fraction  greater  Hum,  5  hundredths  of,  3  tenths  more  than, 
2  tenths  less  than,  6  hundredths  as  many  as,  are  always  fol- 
lowed by  the  Base. 

First  case. — Base  X  Fraction  (common  or  decimal) 
=  Product. 

Second  case. — Product -^  Base = Fraction  {common  or 
decimal). 

Third  case.— Products- Fraction  {common  or  dwima^t) 
■sBase. 
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Written  Exercises. 


8 

9 

10 


20 
60 
40 
30 
50 
70 
80 
40 
30 
180 


B 


$ 
200 

300 

600 

200 

300 

800 

600 

300 

300 

240 


J  80 

160 

450 

160 

275 

700 

500 

100 

175 

200 


D 


E 


.6 

.8 


.9 

.2^ 


.25 
.20 
.30 
.50 
.60 
.75 
.80 
1.33| 
1.66| 


1.37^ 


Answer  the  following  questions  with  the  numbers  in 
line  1  of  the  table;  then  do  the  same  for  2, 3, 4, 5, 6, 7, 8, 9, 10. 

1.  What  is  the  product,  if  column  A  is  the  hose,  and  column 
D,  the /rodion? 

2.  What  is  the  prodtu^t,  if  column  B  is  the  hme,  and  column 
tl,  the  fraction  1 

3.  Column  B  is  the  hose;  column  A,  the  product)  what  is  the 
owimal fraction?  {g  decimah). 

4.  Column  A  is  whnifmctim  less  than  column  B  7{SJecinmla): 
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5.  Column  li  is  what  fraction  greater  than  column  C  ?  (f 
decimals). 

6.  What  is  the  6o.?«,  if  column  A  is  the  prnduci,  and  column 

D,  the  jraction  ? 

7.  What  is  the  6csc,  if  column  B  is  the  product,  and  column 

E,  the  fraction  ? 

8.  What  is  the  prmhwt,  if  column  B  is  the  base,  and  column 
D,  the  fraction! 

9.  What  is  the  base,  if  column  B  is  the  product,  and  column 

D,  the  fraction  ? 

1«.  What  is  the  base,  if  column  A  is  the  produd,  and  column 

E,  the  fraction  ? 

Written  Problems. 

List  of  equivalent  common  and  decimal  fractions. 

-J-=.25 

-§-=■371 
-i-  =  .62i 
-|-  =  .87i 
^  =  .06J 

Note. — Commit  the  above  to  memorj^,  and  in  the  following: 
problems  shorten  your  work  by  replacmg  a  decimal  fraction 
by  a  more  convement  common  fraction. 

1.  My  annual  income  is  $1  500;  I  spend  .2  of  it  for  board, 
.05  of  it  for  clothes,  apd  .04  of  it  for  books.  Pmd  the  amount 
(if  each  outlay. 


+  =  •33^ 

-f  =  .20 

-f  =  -66! 

+  =  .40 

+=16| 

-f=.60 

+=.83* 

4-= -80 

^=.08i 

A=.06| 

+-.n* 

A-.05 

A-.io 

A-.04 

riT=.01 

A=.02i 

•  1 1 

1  ■* 
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Wlii  i^iS  JThdrl'?  "*  " '»°*  "*  ""M«- -is  of  i.. 

Hc,„VanySSf^°"°"*^    How  many  were  ™,<,  ? 

5.  My  salary,  $1  200,  was  increased  Va-  Hr.^  .u    ■ 

and  my  actual  income.  "^''reasea  .d^,  find  the  increase, 

6.  I  sold  .6  of  350  cows.    How  many  cows  remained  ? 
many  atiTem^^^f  ^""^  °^  '-**'  -<^  -^  .50  of  it.    How 

How^ird'Ss  Se"?*"''  '  ^^'  -'^  ^^  «P«"^  m  of  it. 

9.  A  farm  cost  $4  "750 •  but  mnna  ,•+  „ 
has  increa^  ,16J  iVvSe     Tv£Tii^^n''"^^'^.  *^«  '«"" 
farm?  ^  '^^^  ^  *he  present  value  of  the 

in  the  puipwood  i.^«n  "tin&uSreSCf  "^  "^^ 
^^n^r,nd  .he  difference  between  .87J  of  t.  600  .„d  .83^  „f 

whi^t  t!r«  rhres:r:r.rj^t-r^*' «' '-,.h 

were  thei  e  of  each  kind  of  grain  ?  ^  "^^  ^"^'s 

suitth?Z:rd:^3?roUhe\e^^^^^^^^  «^---^  -25  of  the 
Find  the  share  of  each  '^^'"^'^der,  and  the  third,  the  rest. 

bn,ughti"'3^fofXr,m\her'V.^  '  ^^^^'^  ^^«  «-*  day 
Find  the  sales  V  the  Sd  day!  "^  ^'^'  '"^  °^*^«  '^'^^'^den 

mained  to  a  Catholic  news^i^rlr*^^^^^  ^hat  rc- 

amount.  newspaper  enteiprwe.     Find  the  latter 
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16.  I  paid  $200  for  a  horse,  and  sold  it  for  .25  more  than  it 
cost.    Find  the  selling  price. 

17.  I  paid  $4  000  for  a  farm,  and  sold  it  for  .08^  less  than  it 
cost.    Find  the  selling  price. 

18.  At  what  price  must  I  sell  a  house  of  $5  000  to  receive 
.08J-  more  than  it  cost  ? 

19.  I  owned  .24  of  a  ship  valued  at  $375  000.  How  much 
did  I  receive  for  my  share,  if  I  sold  it  for  .37^  more  than  it 
cost? 

20.  I  bought  37  yd.  of  cloth  at  $1.50  each,  and  48  yd.  of 
caUco  at  $0.14  each.  If  I  sold  the  whole  for  .20  more  than 
it  cost,  find  the  total  selling  price.     (2  decimals). 

Note. — Give  the  20  following  answers  in  complex  decimals 
of  two  places. 

21.  The  product  of  two  numbers  is  360;  if  one  of  the  numbers 
is  30  000,  what  is  the  other  ? 

22.  What  decimal  fraction  of  1  728  is  144? 

23.  What  part  of  375  is  75  ? 

24.  $12.50  is  what  part  of  $84  ? 

25.  An  insolvent  debtor  owed  me  $2  092;  I  accepted  $1  150.62 
in  full  payment  of  his  del)t.    What  part  of  the  debt  did  he  pay  ? 

26.  My  house,  worth  $16  500,  was  entirely  destroyed  by  fire; 
if  I  received  $7  2G0  from  the  underwriters,  what  part  did  I  lose  ? 

27.  I  bought  a  house  for  $24  000,  and  sold  it  $27  840.  The 
selling  price  was  what  fraction  greater  than  the  cost  ? 

28.  My  father's  yearly  income  is  $1  600;  if  the  household 
expenses  amount  to  $1  300,  what  fraction  of  his  salary  does  he 
save? 

29.  I  l)ought  a  house  for  $3  720,  and  sold  it  for  $232.50  more 
than  it  cost.    The  profit  represents  what  fraction  of  the  cost  ? 

30.  I  paid  a  premium  of  $63.75  for  insuring  a  house  for 
$8  500.  The  premium  represents  what  part  of  the  amount 
of  insurance  ? 
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n..-  ?Ij~*  "^^t^  "°*  °°^y  a  body-buUder,  it  is  also  a  heat-giver 
Our  bodies  are  human  machines,  and  like  aU  other  machines' 
require  f ue  for  their  maintenance.  The  fuel  value  of  food  is  meS: 
ured  by  caiones.  A  ca/orie  is  the  amount  of  heat  necessary  to 
raise  the  temperature  of  1  000  grams  of  water  one  degree  centi- 

31.  I^g  of  lean  mutton  furnishes  790  calories  per  pound 
and  nb  of  beef,  1  150  per  pound.    The  latter  furnishes  what 
fraction  more  than  the  former  ? 

32.  Shad  furnishes  380  calories  per  pound,  and  chicken 
.)05  per  pound.  The  latter  furnishes  what  fraction  more  than 
t lie  former? 

33.  Apples  furnish  290  calorics  per  pound,  and  bananas, 
400  per  pound.    Apples  furnish  what  fraction  less  than  bananas? 

34.  Prunes  furnish  370  calories  per  pound,  and  watermelons, 
140  per  pound.  Watermelons  furnish  what  fraction  less  than 
prunes? 

35.  Carrots  furnish  210  calories  per  pound,  and  Lima  beans, 
570  per  pound.  Carrots  give  how  many  hundredths  less  than 
beans  ? 

36.  Lettuce  furnishes  90  calories  per  pound,  and  cucumber, 
80  per  pound.  1°  Cucumber  gives  what  fraction  less  than 
lettuce  f    2    Lettuce  gives  what  fraction  more  than  cucumber  ? 

37.  Macaroni  furnishes  1  665  calories  per  pound,  and  peanuts 
furnish  2  660  per  pound.  1 "  Peanuts  give  what  fraction  more 
than  macaroni?  2°  Macaroni  furnishes  what  fraction  less 
than  peanuts  ? 

38.  Fifteen  cents'  worth  of  milk  furnishes  1  000  calories- 
15  cents  worth  of  bread  furnishes  2  500  calories;  and  15  cents' 
worth  of  potatoes  furnishes  3  000  calories.  1°  Bread  gives 
what  fraction  more  than  milk  ?  2  "  Potatoes  give  what  fraction 
less  than  milk  and  bread  together  ? 

39.  Fifteen  cents'  worth  of  beef  furnishes  800  calories;  15 
cents  worth  of  rice  furnishes  3  000  calories;  and  15  cents' 
worth  of  pork  furnishes  1  000  calories.  Beef  and  pork  together 
give  what  fraction  less  than  rice  ? 

40.  Ten  cents'  worth  of  cornmeal  gives  Cy  500  calories,  and 
10  cents  worth  of  oatmeal  gives  4  000  calories.  The  former 
furnishes  how  many }  undredths  more  than  the  hitter? 
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Note. — The  full  value  of  foods  doos  not  depend  on  their  price. 
Bread,  commeal,  oatmeal,  beans,  potatoes,  rice,  can  take  the 
place  of  meat  in  this  respect,  and  at  less  than  a  quarter  of  its 
cost, 

Science  proves  that  alcohol,  far  from  increasing  the  heat 
of  the  body,  decreases  it  on  the  contrary. 

41.  What  sum  must  be  multiplied  by  25  hundredths  to 
profhice$400? 

42.  6  hundredths  of  what  number  equals  324  ? 

43.  The  product  of  two  numbers  is  75;  one  of  the  factors  is 
.03;  find  the  other. 

44.  A  fanner  spent  .42  of  his  money  and  had  $53  070  remain- 
ing.   How  much  had  he  at  first  ? 

45.  .35  of  my  fortune  is  invested  in  bank  stock,  .10  of  it 
in  mortgages,  .20  of  it  in  real  estate,  and  the  remainder  in  bonds. 
If  $7  000  are  in  bonds,  what  is  the  amount  of  my  fortune  ? 

46.  I  withdrew  $2  058  from  bank,  which  was  .28  of  my 
l)ank  account.    How  much  money  have  I  remaining  in  bank  ? 

47.  A  owns  .16  of  a  ship,  B  .25  of  it,  C  .30  of  it,  and  D  the 
remainder.  Find  the  value  of  A's  share,  if  B's  share  is  worth 
812  000. 

48.  I  paid  .35  of  a  debt  and  still  owe  $6  750.  How  much 
did  I  give  ? 

49.  A  grocer  sold  .20  of  his  stock  of  sugar,  then  .50  of  the 
remainder.    How  much  sugar  had  he  at  first,  if  800  lb.  remained  ? 

50.  I  own  .40  of  a  mill,  and  sell  .25  of  my  share  for  $1  000. 
How  much  is  the  mill  worth  ? 

51.  I  sold  a  horse  for  $600,  which  was  .20  more  than  it  cost. 
Find  the  cost. 

52.  I  sell  my  house  for  $5  000,  and  this  sum  equals  .16f 
more  than  the  cost  of  the  house.     Find  the  cost. 

53.  What  number  increased  by  .25  of  itself  equals  $500? 

54.  I  paid  $1  701  to  settle  an  account,  and  afterwards  found 
that  I  had  given  .26  more  than  the  amount  due.  What  was 
the  amount  due? 

55.  A  quantity  of  soap  lost  .06  of  Its  weight  by  desiccation, 
uud  then  weighed  8  460  lb.    Find  the  original  weight. 
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56.  A  quantity  of  coflfee  lost  .08  of  ita  weight  in  roastinR 
and  then  weighed  736  lb.    Find  the  original  weight. 

57.  A  and  B  together  have  $4  600,  and  B's  share  equals  .25 
more  than  A 'a  share.    How  much  has  each  ? 

58.  A  and  B  together  have  «3  360,  and  A's  share  equals  .25 
loss  than  B's  share.    How  much  has  each  ? 

59.  A  herder  has  charge  of  1  140  sheep  and  goats,  and  the 
nunjl)cr  of  shoop  is  .40  greater  than  the  number  of  goats.  Find 
the  number  of  sheep. 

60.  A  merchant  found  that  his  sales  in  1914  were  .20  greater 
than  his  sales  in  1913;  in  1915,  .30  gieater  than  in  1914;  and  in 
lUIij,  .25  greater  than  in  1915.  If  his  sales  in  1916  were  fl  900 
greater  than  his  sales  in  1913,  what  were  Jiis  sales  in  1915  ? 

CahRYIXO  of  OOOD.S. 


,|^.^;> 


A  BAD  ROAD. 

(Give  exact  answers), 

J.  Bad  roads  are  expen.sive.  Here  is  a  farmer  that  had 
3  tons  (1  ton  =  2  000  Ih.)  of  barbed  wire  to  haul  over  25  miles 
cf  impassable  roads.  If  each  load  weighed  .75  of  a  ton  and 
required  1.5  days  of  painful  efforts,  how  many  days  did  he  take 
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in  all?    What  sum  did  the  cr-rtuge  roprettcnt,  if  the  time  of  a 
man  and  team  is  worth  fl  u  duy  ? 

2.  In  these  conditions,  what  was  the  cost  of  conveying  1 
ton  1  mile  ? 

3.  Over  the  same  road  macadamized,  the  farmer  can  easily 
in  one  day  convoy  a  load  weighinK  1  ••'>  toriH.  What  will  it  cost 
to  convey  the  3  tons  of  wire  ?  What  will  the  cartage  cost  per 
ton-mile  ? 

4.  The  cost  per  ton-mile  is  what  fraction  less  in  the  second 
c.ise  than  in  the  first  ?    (2  (kcininls). 

5.  What  wo-  d  it  cost  to  convey  32  tons  of  poods  15  miles: 
I  °  over  bad  roj  is  ?    2  °  over  eood  roads  ? 


A   GOOD   UOAD. 

6.  A  farnirr  lives  10  miles  from  the  railway  station.  Before 
the  roads  wore  macadamized,  hauling  40  bushels  of  wheat  to 
the  station  took  him  a  complete  day.  What  did  the  cartage 
of  one  bushel  of  wheat  come  to  at  $4  a  day  for  man  and  team  ? 

7.  The  municipahty  borrowed  money  to  make  good  roatls, 
and  the  farmer  can  now,  without  any  fatigue  for  his  horses, 
haul  75  bushels  of  wheat  to  the  station  in  one  day.  What  dors 
the  cartage  of  one  bushel  now  come  to  ? 
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8.  The  cartage  of  one  bushel  of  wheat  now  costs  whnt 
fraction  less  than  it  did  before  ?    (2  decimals). 

9.  The  cartBRe  per  ton-mile  costs  how  many  cents  lebs  in 
N  7  than  in  N*  6?  (1  htinhel  of  wheat  -  60  lb.).  At  that 
rate,  how  much  would  he  saved  in  conveying  50  bushels  of 
wheat  15  miles? 

10.  If  ».n  acre  o'  '—d  yields  on  an  average  20  bushels  of 
>wjeat,  wUt  fraction  .|  a,  ton  docs  it  yield  ?  (2  decimals). 

11.  Let  us  suppose  that  every  farmer  in  this  country  must 
convey  his  wheat  6  miles,  and  that  good  roads  reduce  the  cost 
of  hauling  5  cents  per  ton-mile;  then,  what  sum  would  be  econo- 
mised by  every  farmer  conveying  an  acre's  yield  over  good  roads  ? 

12.  In  N°  11,  what  sum  would  be  economized  per  square 
mile  (640  acres)  ? 

13.  In  Quebec,  1915,  71  000  acres  were  sown  with  wheat; 
with  the  preceding  data,  figure  out  what  sum  would  have  been 
economized  in  conveying  the  wheat  over  good  roads. 

14.  In  Quebec,  1915,  1  400  000  acres  were  sown  with  oats, 
yielding  on  an  average  30  bushels  each.  A  bushel  of  oats 
weighs  34  lb.  Five  cents  being  economized  on  the  cartage  per 
ton-mile,  what  sum  would  have  been  saved  in  conveying  the 
oats  5  miles  over  good  roads  ? 

15.  In  191',  the  Quebec  Government  spent  $6  140  273  13 
for  good  roads;  in  1914,  $4  069  307.68.    Find  the  sum. 

From  1894  to  1914,  only  $4  375  100.31  were  spent.  Find 
the  total  expenditure,  from  1894  to  1916. 

ner  cent  is  a  commonly  used  expres- 
^tha.    For  example,   25  hundredths 

^er  cent:  %. 


Per  cent.—" 

sion  equivalent 
may  be  expressed  k 

There  is  a  special  sig... 


Thus,  .15  =  15%;  .20  =  20%;  .01=1%. 

A  decimal  like  .3  may  be  written  .30,    or  30%;  i  may  bo 
written  /lAr,  or  .50,  or  50%.  '        ' 

So,  4- =  ..50  =50%.  .^=.20  =  20%. 

t  =  -25  =25%.  ?=.60  =  60C 

+=.12|  =  12i%.  5V=06=  5%. 
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Written  Exercises. 

Add,  subtract,  multiply,  and  divide,  using  each  number  of 
the  first  column  with  each  lettered  number  of  the  aeoond  oolumn. 
Carry  quotients  to  3  decimal  places. 


I  182.716        1 

[  a)  0.4. 

II  3790.62 

b)  0.7. 

III  5.69182 

c)   1.6. 

IV  75236.3 

+ 

d)  3.4. 

V  92.824 

— 

e)    1.2. 

VI  111.8162 

X 

/)   2.6. 

VII  13.18092 

-5- 

g)  0.58. 

VIII  1517.162 

h)  0.11. 

IX  17.05338 

i)    1.20*. 
J)    0.77}. 

X  18.9162        J 

COUNTINGHOUSE  PRACTICE 

Simplify  your  work  by  changing  the  decimal  price  to 
its  equivalent  common  fraction  of  a  dollar. 


4  c  =  ^V 


i)  c  = 


Fractions  of  a  dol 

1  t'  =  T^of  $1 
9  ,.  =  J_    of  $1 
of  $1 
of  $1 
of  $1 

830  =  tV    of^l 
10  c  =  ^    of  $1 

,2*-c=-|-    of$l 

lG§c=-J-    of$l 

20  0=4-    of  $1 


2TF 


ar.     {To  be  thoroughly  memorized). 

25  c  =  iof$l 
33^c  =  |of  $] 
37§c  =  f  of$l 
40  c  =  |of$] 
50  c  =  J  of  $1 
62^c=|of$] 
66ic  =  §of  $1 
75  c  =  l  of$l 
80  c=iof  $1 
83|c=|of$] 
87^c  =  |of  $1 
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First  case.  -Finding  the  cost. 

Example.— What  is  the  cost  of  800  bushels  of  wheat 
at  $1.25  each  ? 

Operation  (a). 
$1   X  800  =  $800; 
Si  X  800  =  .<«200; 
.«800+f200  =  .1i!l  000. 


Operation  (b). 
j|5X8ao=..|i000. 


Explanation  (a). 
800    bushels    at    $1=$S00;    800 
bushels  at  $i=$200;  $800 + $200  = 
SI  OOO. 

Explanation  (h). 
S1.2-*  =$11.  or  $J ;  $}  xSOO  =$1  000. 


Written  Exercises. 


Find  the  total  cost  of: 

125  lb.  b-  20c; 

363  doz.  .  xt  33^c; 

144  qt.  m..,.,  aiSAc; 
7201b  ■ 
336  lb 
125  lb 
310  lb, 


2. 


butter,  at  37ic 


^y, 


cheese,  at  25c; 
bread,  at  4c; 
oatmeal,  at  5c 


9G0  lb. 
4001b. 
360  lb. 
300  lb. 
288  lb. 


ncc,  at  &|c; 

beans,  at  5c; 

dried  apples,  at  12|c; 

prunes,  at  10c; 

sugar,  at  8^; 
560  bags  of  potatoes,  at  87|c; 
540  qt.  of  vinegar,  at  16f  c. 


3.  4. 

123  bu.  wheat,  at  £1.33^;  180  bu.  linseed,  at  .S2.1G4- 
632  bu.  oats,  at  $0.50;       320  bu.  shelled  corn,  at  |l.l24- 
540  bu.  barley,  at  $0.83^;  615  bu.  turnips,  at  $0,334- 
240  bu.  rye,  at  $1.12^;      640  lb.  tobacco,  at  $0.37|' 
250  bu.  peas,  at  $2.40;      120  cords  of  wood,  at  $4.83* • 
i???"-,*^^'*'"''''  ^*  •^•^•K'4;  336  gal.  kerosene,  at  $0.25; 
420  bu.buckwh.at$0.87^.    80  tons  of  coal,  at  $8.50. 

Second  case.— Finding  the  number  of  objects. 

f  ^%7?^^^'~^^  25c  each,  how  many  yards  can  be  bought 


Operation. 
75X1=300. 


Explanation. 

,  2-^=*Jj  f?""  *!'  I  «an  buy  4  yd.,  and 
for  $7.'),  7i>  times  4,  or  300  yd. 
Also,  $?.->  ^$1=300  yd. 
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Find  the  number  of 

yards. 

Price 

Cost. 

per 

yard. 

1.  $61. 

$0.1 2|. 

2.  $79. 

.25. 

3.  $89. 

.16|. 

4.  $91. 

.33i. 

5.  $52. 

.06^. 

6.  $93. 

.75. 

7.  $69^. 

.12*. 

8.  $73*. 

.20.' 

9.  $42. 

.37f 

10.  $84. 

.62|. 

Written  Exercises. 

Fird  the 


Cost. 

11.  $yu. 

12.  $95. 

13.  $54. 

14.  $72. 

16.  S78. 

17.  $75. 

18.  $42. 

19.  $54. 

20.  $125. 


number  of 
lions. 

Price 

per 

gallon 

$0.87^. 

.83^. 

.66|. 
1.12f 
1.37f 
1.62^. 
1.87*. 
1.75. 
2.25. 
1.66f, 


.  I 
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RECEIPTS,  BILLS  AND  ACCOUNTS 

RECEIPT. 
Arthur  Rov  hired  Joseph  Gorman's  house  for  a  year  at  $25 
mAn^H    ViA    •  ""^u*  **  payable  in  advance  on  the  first  of  each 
««,°V?;  fi     «  'f  the  receipt  that  Joseph  Gorman  Rave  Arthur 
^"y  ""  tlie  first  of  September  1917,  for  one  month's  rent 


(b)  ^iSOO  Montreal,  (a)  S^^feml^^  /,  /J>/7. 

Ibrmfd  of  mr.  (c)  j3^//«^  ^^ 


/or  (e)  <$^  ,we/  </5ft^Um^ 


^DoUars, 


(/)     %i^A^otimtin. 


Explanations.— (o)  Place  and  date;  (6)  amount  in  figures- 
(c)  name  of  payer;  (J)  amount  in  words;  ft)  what  the  money 
was  given  for;  (/)  signature  of  receiver.  xuu"ey 

A  receipt  is  a  writing  acknowledging  the  taking  of 
money.  A  receipt  may  be  in  part  or  in  full  payment  of 
a  debt,  and  it  operates  as  a  discharge  of  the  debt  either 
111  part  or  in  full. 

Make  out  receipts  to  suit  the  following  cases: 

1.  You  are  a  milkman,  and  Donald  Bates  hands  you  $6  75 
in  part  payment  of  his  account. 

2.  You  are  a  grocer,  and  Owen  Kennedy  hands  you  $13  2'^ 
in  full  of  account  to  date. 

3.  You  are  a  baker,  and  Henry  Clark  hands  you  aU  he 
owes,  $12.50. 

4.  You  are  a  shoemaker,  and  William  Hancock  hands  you 
$7.40  to  apply  on  account. 

5.  You  are  a  butcher,  and  Leo  Brooks  hands  you  $18  10 
m  full  of  account  to  date. 

Make  out  the  receipts  that  would  be  handed  to  you  in 
the  following  cases: 


i  i 
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1.  You  pay  $5.90  to  Paul  Wilson,  j'our  milkman,  in  full 
of  account  to  date. 

2.  You  pay  $16.85  to  your  grocer,  Daniel  Walsh,  to  apply 
on  account. 

3.  You  pay  $11.25  to  your  landlord,  Albert  Dalphond,  for 
the  rent  of  March. 

4.  You  pay  $3.75  to  your  shoemaker,  Patrick  Murphy, 
in  full  of  account  to  date. 

5.  You  pay  $4.75  to  your  baker,  Arthur  Forest,  to  apply 
on  account. 

ORDER  FOR  GOODS. 


(a)   i>K?«<w4 


on. 


C 


ue. 


lem^et^  ^7.  iS^7. 


(6)  ey^Ai/^'.  aJ-^oiile,  lyntu^Hn,  ^Jjimi^et/, 


i/vionfrea(. 


(c)  /^enl/'g 


'€tnen 


(d)  iyfeaAeS^f^  me 

/j/L 

^a. 

n  ,yVormern 

0U- 

280  //.  driet/ ^eades: 

M8  cans  . 

<:4>c€<i ; 

^20  /if.  rice. 

(c) 

^ouri 

fruj, 

(J)  ^rancU 

tyfaven. 

Explanations. — (a)  Place  and  date;  (6)  name  and  address 
of  the  merchant;  (r)  salutation;  (rf)  body  of  the  letter;  (e)  com- 
plimentary closing;  (/)  signature. 


|-  » 
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1.  Write  a  letter  ordering  goods  from  the  diflferent  editora 
of  your  scboolbooks. 

2.  Order  goods  from  your  grocers,  Messrs.  Sanche  &  Leblanc, 
135S  St.  Lawrence  Boulevard,  Montreal. 

RECEIPTED  BILL. 


(a)   MONTREAL.  ^/  //.    19<7 

(0  Bou.h. .,  UPORTE,  MARTIN,  LIMITED, 

584,  ST.  PAUL  ST'^'vET  WEST. 
(«0  TERMS:  Cash. 


(e) 
280 
48 
120 


lb.  Dned  Peaches 
cans  Cocoa 
lb.  Rice 


(9) 

.22 
.25 
.08 


U)     Recebed  payment, 
(k)    Sept.  21,  1917. 
(l)     Laporte,  Martin,  Limited, 
per  J.  R. 


(A)  t61 
12 


(i)  $83 


60 
60 


20 


Explanations. — (a)  Place  and  date;  (6)  name  and  address 
of  buyer;  (c)  name  of  seller;  (d)  terms:  cash  or  on  account — 30 
days,  60  days,  90  days;  (e,  /,  g)  quantity,  name,  and  price  of 
each  Item;  (h)  amount  of  each  item;  (i)  total  amount;  (J)  the 
words  "Received  payment"  mean  t'  at  the  bill  was  paid;  (A;) 
date  of  payment;  {l)    name  of  finn,  and  initials  of  clerk. 

A  bill  or  invoice  is  a  detailed  list  of  merchandise 
sold.  It  is  forwarded  to  the  buyer,  who  sends  it  back  to 
have  it  receipted  when  he  pays,  and  it  is  then  again  for- 
warded to  the  buyer. 
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Make  out  in  proper  form  and  receipt  the  following  bills: 

1.  On  March  7, 1917,  James  Fallon,  Rigaud,  Que.,  bought  of 
Sanche  &  Leblanc,  wholesale  grocers,  Montreal:  25  lb.  tea  @ 
55c;  40  lb.  butter  @  35c;  12  lb.  maple  sugar  @  15c.  Terms: 
30  dajrs. 

2.  On  May  30,  1917,  A.  S.  Hart,  Joliette,  Que.,  bought  of 
Monet  &  Prairie,  Montreal:  60  pr,  rubbers  @  85c;  24  pr.  shoes 
@  $1.95.    Terms:  cash. 

3.  On  July  31,  1917,  Sylvio  Martin,  Terrebonne,  Que, 
bought  of  Lcssard  &  Bernard,  Montreal:  30  yd.  linen  @  45c; 
;i5  yd.  carpet  @  5.5c;  6  doz.  handkerchiefs  @  $2;  40  yd.  aatin 
@  $1.    Terms:  60  days. 

4.  On  Sept.  18,  1917,  Arthur  Robe-t,  Cartierville,  Que., 
bought  of  Roy  &  Hubert,  Montreal:  6  chairs  @  .$2.25;  2  tables 
@  .S9.75;  4  armchairs  @  $5.25;  2  sofas  @  $16.25.  Terms:  cash. 

5.  On  Oct.  22,  1917,  J.  W.  Maguire,  St.  Lambert,  Que.j 
bought  of  Blain  &  Rochon,  Montreal:  500  lb.  granulated  sugar 
@  7^c;  300  lb.  prunes  @  12c;  1.50  lb.  coffee  @  45c.  Terms:  30 
days. 

ACCOUNT  OF  A  CUSTOMER. 


1918 

0) 

yiay 

A 

('■) 

15 

19 

26 

Mdse. 
Mdse. 
Mdse, 
Mdse. 


(h) 

796 
347 
467 
531 


45 
63 
38 
09 


(d) 
1918 

May 

(e) 


CO 

10 
18 

23 


(i) 

Cash 
Cash 
Cash 


500 
125 
900 


68 


k  has  bought  on  credit 


Explanations. — (a)  William  Hancoek  ...«,  i„,ugi.t  uu  ureun, 
of  J.  A.  Prau-ie,  his  supplier,  May  4th,  1.5th,  19th,  26th,  1918; 
lio  has  made  cash  payments  May  10th,  18th,  22d,  1918.  The 
rooord  of  these  sums  due,  and  paid,  is  an  account:  (b)  Dr.  =the 
debit  or  left  side  of  an  account;  (c)  Cr.  =the  credit  or  right  side 
'il  an  account;  0/)  year;  (e)  month;  (/)  day  of  the  month;  (j/) 
i/'/.sp,  abbreviation  of  iJerchamlise,  stan  is  for  merchandise 
lought;(h)  the  aggregate  amount  of  each  puri-iiase;  (t)  Cash 
stands  for  the  money  paid  in;  (j)  theamountof  each  cash  payment 
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This  account  is  kept  in  the  ledger  of  the  merchant 
sellinR  goods  on  credit.  At  the  end  of  each  month,  the 
merchant  sends  each  customer  a  written  exhibit  of  all 
purchases  and  payments  made  during  the  month;  this  is 
called  a  statement  of  account. 

STATEMENT  OF  ACCOUNT. 


(a)  MONTREAL,  ^/^^  JA  19/<f. 

(6)^ 

.     Wi//iam  tWancoc/; 

tydcn^eaf. 

(C)IN 

ACCOUNT  WITH  J.  A.    PRAIRIE. 

(e) 

(/) 

id)  Q.. 

(k) 

^a^ 

4 

.yffcLe.,    a.^.  /.  r. 

p96 

65 

45 

'■ 

\      347 

€3 

f9 

■  • 

1      iG7 

3S 

Sfi 

(9)         (h) 

53/ 

r.9 

/£/6f 

55 

(0 

(0  'T,. 

(m) 

5C0 

¥8 

U) 

/25 
.9C0 

cs 

(n) 

//5^5 

ffS 

(P) 

87 

1 

!  r 
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.xpLANATioNS.— (a)  Placo  and  date;  (b)  name  and  addrot^ 
of  customer;  (c)  supplying  merchant;  (d)  Dr.  =  debit  side;  (e) 
month;  (/)  day  of  the  month;  (g)  what  was  bought  on  credit; 
(h)  a,  p.  b.  r.  =as  per  bill  rendered;  this  means  that  the  details 
of  each  purchase  have  been  previously  rendered;  (i)  Cr.  =  credit 
■"*'^l'J'(i  <^«»''=  payments  made;  (fc)  the  ag  'egate  amount  of 
cac'h  bill;  (1)  total  amount  of  the  p'Tchaacs;  (m,  separate  amounts 
paid  m;  (n)  total  amount  given  in  cash;  (o)  bT,lance  due;  the 
payments  were  subtracted  from  the  purchases  and  amounted 
to  ip)  $G16.87. 

A  Statement  of  account  is  not  an  itemized  bill; 
it  eontaiui  only  the  aggregate  of  each  purchase,  and  each 
cash  payment  made. 

If.  in  the  preceding  example.  William  Hancock  had  had  any 
older  debts  than  those  mentioned,  we  should  have  written  their 
amount  on  the  first  line,  as  follows:  April  30,  as  per  stalemeul 

rendered,  $ ;  and  this  amount  would  have  been  footed  with 

the  debits  of  May. 


DENOMINATE  NUMBERS 


When  you  say  "My  watch  lost  8  hours 
and  M  minutes  in  a  month",  you  employ  a 
compound  denominate  number. 

225.  A  compound  denominate 

number  is  a  number  composed  of  units 
of  two  or  more  denominations  that  are 
related  to  each  other. 

A  denominate  number  which  is 
composed  of  units  of  one  denomina- 
tion only  is  called  a  simple  denominate 
number. 

Denominate  numbers  are  used  to  measure  time,  weight, 
<  \tcnsion,  capacity,  value,  etc. 

MEASURES  OF  TIME. 

226.  The  standard   unit  for  measuring  time  is  a 
('/(//•  day  or  the  average  time  reqiiired  by  the  earth  to  iuake 
one  revolution  on  its  axis. 
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1  IN  ATE  NUMBERS 


(If 


ii^. 
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60  seconds  (sec.) 
60  minutes 
24  hours 
7  days 
12  months  (mo.) 


,E. 

=  1  minute, 
=  1  hour, 
=  1  day, 
=  1  week, 
=  1  year, 


(min.) 

(hr.) 

(da.) 

(wk.) 

(yr.) 


A  century 
is  100  years. 
The  common 
year  has  ',H'>:> 
days,  or  AJ 
weeks  and  I 
day;  the  leap 
year  has  3(lt; 
days. 


Thirty  days  has  September, 
April,  June,  and  November. 


The  other  months  have  31  days,  except  February,  which  lias  2S 
days  in  c(»mmon  years  and  29  days  in  leap  years. 

Years  whose  numbers  are  divisible  by  4  are  leap  years:  1 904. 
1908,  1912,  191(5,  1920;  centennial  years  though  must  be  divis- 
ible by  400  to  be  leap  years:  1600,  2000. 

A  sohi**  year  is  the  time  in  which  the  earth  makes  one  revolu- 
tion around  the  sun,  or  3(j5  da.  5  hr.  48  min.  and  49.7  see. 

Oral  Exercises. 

1.  The  sch(M)l  year  lasts  10  mo.;  find  how  many  weeks  it 
lasts,  counting  4  wk.   to   the  month. 

2.  How  many  iniimtes  are  there  in  the  oj  hr.  of  a  school  day  ? 

3.  Name  the  months  having  30  da.,  31  da. 

4.  How  many  hours  in  180  min.  ?  240  min.  ?  300  min. '.' 

5.  How  many  hours  in  4  da.  ?  5  da.  ?  1  wk.  ? 

6.  How  many  days  in  2  yr.  ? 

7.  In  1  hr.,  how  many  seconds  ? 

8.  In  12  hr.,  how  many  minutes  ? 

9.  How  many  days  in  48  hr.  ?  96  hr.  ? 

10.  Name  the  leap  years  between  1890  and  1920. 

Note. — ^Tho  J7th  century  began  with  1601,  the  18th  with 
1701,  the  19th  vith  1801,  the  20th  with  1901. 
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MEASURES  OF  WEIGHT. 
AVOIRDUPOIS  WEIGHT. 

227.  Avoirdupois  Weight  is  used  for  weighing  goods. 


"t\ 


Table. 

16  ounces  (oz.)         —  1  p  )ui)d, 
100  pounds  =  1  hundredweight, 

20  hundredweight   =  2000  lb.  =  1  ton, 


(lb.) 

(cwt.) 

(T.) 


In  Great  Britain,  112  lb.  equal  1  cwt.,  and  2  240  lb.  equal  I 
Ion;  the  latttT  is  called  the  long  (on;  it  is  used  here  only  in  coal 
and  iron  mines.  The  ton  of  2  000  lb.  is  sometimes  called  the 
short  ton. 


An  8-ouuce  weight 
nmintains  the  box  in 
equilibrium.  Wilfrid 
is  holding  the  4- 
ounce  weight. 


Near  Irene  are  the 
l-r«nmd,  2-ounce,  and 
1 -ounce  weights. 


Beam  Scale. 

l)t'  weighed?  3  oz. ?  5  oz.?  6  oz. 
11  Ih.?  IJJb.?  If  lb.?  21b.? 


A  Paib  of  Scales. 

Oral  Exercises. 

1.  How  many  ounces  in 
i  lb.  ?  i  lb.  ?  f  lb.  ?  U  lb.  ? 

2.  How  many  pounds  in 
I  cwt.?  i  cwt.?  I  cwt.? 
li  cwt.?  2 J  cwt.? 

3.  How  many  hundred- 
weight in  100  lb.  ?  200  lb.  ? 
300  lb.?  400  lb.?  500  lb.? 

4.  How  many  pounds  in 

1  T.?  i  T.?  I  T.?  U  T.? 

2  T.  ? 

5.  In  the  first  picture, 
with  the  .')  weights  repre- 
sented, could  I  oz.  of  sugar 

?  7  oz.  ?    I  lb.  ?  10  oz.  ?  15  oz.  ? 


I     i 
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6.  A  »>oy  woiffhs  90  lb.  How  many  ounces  does  he  weijfh  ? 

o,.^;  I    '^'  ""^"y  huntlr;';lw.M::ht  in  60a  lb.?  700  IK?  750  lb.? 
iUii  lb.  ? 

8.  How  many  tons  in  4  000  lb.  ?  8  000  lb.  ?  5  000  lb.  ?  1  .500 
lb.? 

9.  How  many  ounces  in  2  lb.  4  oz.  ? 

10  lb:?'SYb.'?50t.?V5  lb.Wirf '  "  *'  °'^''''  ""^''"*'' 

Other  Weights. 

228.  Goldsmiths  still  use  the  old  table  of  Troy  Weight, 
and  druggists  use  the  table  o{  Apothecaries*  Weight  in  com- 
pounding dry  medicines;  but  neither  is  important  enough 
to  be  long  dwelt  on. 

Tnov  Weight. 
24  grams  {gr.)       =  1  pennyweight, (puY.) 
20  pennyweights  =  1  ounce,  (m.) 

12  ounces  =  1  pound,  (lb.) 

5  7C0  grains  =  1  pound. 


If 


20  grains  (gr.) 
3  scruples 
8  drams 

12  ounces 


'  760  grail 


Apothecakiks'  Weight. 

„  /-_  \       _   J  scruple, 
=  1  dram, 
=  1  ounce, 
=   1  pound, 


1 


■  7 

pound. 


The  pound,  ounce,  and  grain  weights  aro  identical  in  both 
cases. 

The  Avoirdupois  pound  contains  7  000  grains. 
Oral  Exercises. 

Troy  weight :  ► 

1.  How  many  grains  in  2  pwt.  ?  3  pwt.  ?  4  pwt.  ? 

2.  How  many  grains  in  1  oz.  ? 

3.  How  many  pennyweights  in  8  oz.  ?  9  oz  ? 

4.  How  many  pennyweights  in  lib.  ?  2  lb.  ? 

5.  How  many  ounces  in  i  lb.  ?  |  lb.  ?  1  i  lb  ' 
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Apothecaries*  weight: 

1.  How  many  grrains  In23'33?43? 

2.  How  many  scruples  in  60  gr.  ?  80  gr.  ? 

3.  How  many  grains  in  2  5  ? 

4.  How  many  ounces  in  40  3  ? 

5.  How  many  ounces  in  J  lb.  ?  }  lb.  ?  1  i  lb.  ? 

Note  I. — The  word  carat  is  ust'd  to  denote  the  flneni'ss  of 
gold  and  means  A;  15  carats  fine  means  H  pure  gold. 

Note  II. — Physicians  use  the  Roman  notation  in  writing 
prescriptions,  employing  the  small  letters,  preceded  by  the 
symbols.  Thus,  6  ounces,  7  drams,  are  written  g  vj,  "i  'ij. 


MEASURES  OF  EXTENSION 


5!5»^ 


Men  MEA80B1NQ   A   DISTANCE  WITH   A  TAPEUNE. 

LINEAR  MEASURE. 

229.  Linear  or  long  mmsure  is  used  in  measuring  length, 
breadth,  height,  distance,  etc. 
The  standard  unit  is  the  yard. 
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Table. 


12  inches  (i«.)  = 

3  foot 

6J  yards  or  1«>J  ft.  = 
320  rods 
I  760  yd.  or  5  280  ft.    = 

usod:  I  cubit  =  lift.;  1  hand 
It.;  I  fathom  » 6  ft.;  1  knot  = 
i  mi.,  or  40  rods;  1  lea^e-3 


1  foot, 
1  yard, 
1  rod, 
1  mile, 
1  mile. 


(yd.) 

(rd.) 
(nil.) 


-  4  'a.;  1  span 
■6  086  ft.,  or  1, 
mi.;  1  arpenl  = 


Carpenters 
andarchiteetM 
often  write  C" 
'or  6  inches, 
and  2'  for  2 
feet. 

The  follow- 
ingr.  denomi- 
nations are 
,8om  e  times 
=  9  m.;  1  pace*  3 
15  mi.;  1  furlonir^ 
192  ft. 


Oral  Exercises. 


r,  ft.*?  """^  """^  '"*'''** '"  2  '*• '  ^  '^- '  4  't.  ?  ij  ft.  ?  ift.  ?  J  ft.  ? 

2.  How  many  inches  in  1  yd.  ?  J  yd.  ?  1 J  yd.  ?  2  yd  ?  «  yd  " 

3.  How  many  feet  in  2  yd.  ?  3  yd.  ?  10  yd.  ?  J  yd.  ?  5i  yd '  '^ 

4.  How  many  feet  in  1  rd.  ?  10  rd.  ? 

5.  In  i  yd.,  how  many  inches? 

6.  What  part  of  1  ft.  is  1  in.  ? 

7.  Wliat  part  of  1  yd.  is  1  ft.  ? 

8.  What  part  of  1  yd.  i.s  1  in.  ? 

9.  What  part  of  1  mi.  is  1  rd.  ? 

10.  What  part  of  1  mi.  is  1  ft.  ? 

11.  How  many  yards  in  3(i  in.  ?  72  in.  ?  144  in.  ? 

12.  How  many  yards  in  9  ft.  ?  12  ft.  ?  1.5  ft.  ? 

13.  How  many  yards  in  1  rd.  ?  2  rd.  ?  4  rd.  ? 

14.  Find  the  cost  of  72  in.  of  velvet  at  $6  a  yard. 

15.  How  many  miles  in  1  league  ?  2  ?  3  ?  4  J  ? 

16.  In  the  diagram  of  page  233,  1  in.  =64  ft.  Use  vonr 
ruler  to  answer  the  following  questions:  ^^^y^»' 

1.  If  64  ft.  are  represented  by  1  in     how  manv  f^f 
represented  by  i  in.  ?  i  in.?  fin.?  I  in  ?  ™*°^  ^^'  '"^ 

?■  Ft-nH  ^"^  "*°^  ^f*  ^^^  ^""^  "'^""^  °"  St-  Viateur  Avenue. 
7  S^  \ow  many  feet  it  measures  on  Querbes  Street 

St.'VkfelJYven"ue."°**  "^  °^^'^  °'  *''«  J^«>"«^  'wonting 
6.  Find  the  length  and  width  of  thfi  «»arage 

HidewK  '^'  ^"""^'^  °^  ^^'*   ^•**''"'"  ^'^«°"«''  between  both 
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QUCHBCS     tTIIICT 


I 


I 


c  f  « 


7.  Find  the  breadth  of  Ql -l  In-s   Street,   between   both   side- 
walks. 

8.  FMnd  the  breadth  of  the  sidewalk  on  St.  Viateur  Avenue, 
on  CJuerbes  Street. 

9.  Find  the  space  between  the  house  and  the  sidewalk. 

10.  How  long  a  string   would   measure  around  the  garage? 
the  bouse?  the  lot? 

Surveyors'  Linear  Measure. 


Table, 

7.92  inches  =  1  link,  (/.) 

100      links     =1  chain,  (ch.) 

80       chains  =  1  mile,  {mi.) 


1(K)  ft.  long,  the  feet  being  divided  into  tenths 
MEASURES  OF  SURFACE. 


This  table  is  used  by 
surveyors  in  measur- 
ing boundaries  of  land, 
etc.  1  chain  =66  ft. 

For  railroad  and 
other  purposes,  engi- 
neers now  use  a  chain 


1    MUMtmCH 


230.  The  surface  or  square  measure 
is  used  in  measuring  surfaces,  such  as 
land,  boards,  plastering,  painting,  etc. 

231.  A  surface  is  the  exterior  of  a 
solid  or  body.  A  unit  of  square  measure 
is  a  square  bounded  by  lines  of  some 
known  length.  Thus,  a  square  inch  is  a 
square  whose  sides  are  one  inch  longi 


;   ^ 


1^ 
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Table. 
144  square  inches  (s^.iVj.)  =  1  square  foot,    (sq.ft.) 

=  1  square  yard,  (sq.yd.) 


9  square  feet 


30^  square  yards 
160  square  rods 
040  acres 


1  square  rod,    (sq.  rd.) 
=  lacre,  (A.) 

=  1  square  mile,  (sq.mi.) 


All  the  above,  excepttheocrefarTde^^ 
pondmg  units  of  linear  measure   The  acre^a  th«^i.  ®„?P"^?: 
of  land  measure,  and  is  equivalent  toTsiua^"  whos'S^sldet 
209  ft.  long.  A  square  arpent  =0.84  A.;  a  r3od  =40  sq   rd 

Oral  Exercises. 

Is  3's^ft^?"*"^  ^'^""^  '""^^^  '"  ^^^  *°P  °f  *  table  whose  area 

.    2.  llow   many   square  fe; 
in   a  school   platform   whose 
area  is  3  sq.  yd.  ? 
,    3.  How  many  square  rods 
ma  campus  whose  area   is 
J  A.  ? 

,    4.  How  many  square  inches 
m  J  sq.  ft.  ?  10  sq.  ft.  ? 
^    5.  How  many  square  feet 
in  432  sq,  in.  ?  72  sq.  in.  ? 

6.  What  part  of  a  square 
foot  is  an  area  of  12  sq.  in.  ? 

7.  How  many  acres  in  i  sq. 
mi.  ? 

,„    J      .  8.  How  many  square  yards 

{Scale  i.)  m  2  sq.  rd.  ? 

9.  What  part  of  a  mile  is  an  area  of  32  acres'^ 
10.  How  many  lots  each  100  sq.  ft.  in  5  A.  ? 

^Siu^^roiV^Square  Measure. 

Table. 
10  000  square  links  (sq.  I.)  =  l  square  chain,       (so.  ch.) 
10  square  chains  =  1  acre,  (A  ) 

640  acres  « i  sg.  mi.,  or  section,  sq.  mi. 

,        36  sq.  mi.,  or  sections  =  1  township. 


1 

■  a  u   A   II  T 

»ooT 
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MEASURES  OF  VOLUME 

232.  Solid  or  cubic  meas- 
ure is  used  in  measuring 
things  which  have  length, 
breadth,  and  thickness. 

233.  A  unit  of  cubic  meas- 
ure is  a  cube,  each  of  whose 
edges  is  a  unit  of  some  known 
length.  Thus,  a  cubic  inch  is 
ji  cube,  each  of  whose  edges 
is  one  inch. 


Tahle. 

1  728  cubic  inches  (cu.  in.)  —  1  cubic  foot, 
27  cubic  feet  =  1  cubic  yard, 

Also,  in  measuring  wood: 

16  cubic  feet  =  1  cord  foot, 

8  cd.  ft.,  or  128  cu.  ft.  =  1  cord, 


{cu.ft.) 
(cu.  yd.) 


icd.fl.) 
(cd.) 


A  perch  of  ma- 
sonry =24  i  cu.  ft. 

A  cubic  yard  of 
earth  is  called  a 
load. 

In  computini; 
the  tonnage  of  ves- 
sels, a  registered 
ton  is  100  cubic 
feet  of  their  inter- 
nal capacity. 

Oral  Exercises. 

1.  How  many 
cubic  feet  in  1  cu. 
yd.  ?  2  cu.  yd.  ? 

2.  How  many 
cubic  yards  in  54 
cu.   ft.?    270   cu. 

1  cubic  foot  {Scale  i.)  ft.  ? 

A  volume  of  9  cu.  ft.  is  what  fraction  of  1  cu.  yd.  7 
How  many  cubic  inches  in  i  cu.  ft.  ? 
A  volume  of  144  cu.  in.  equals  what  part  of  1  cu.  ft. ".' 


I  I 
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A  cord  of  wood  is  a  pUe  8  ft.  long.  4  ft.  wide,  and  4  ft.  high. 
MEASURES  OF  CAPACITY 


Rose  IS  pouring  the 
contents  of  a  pint 
measure  into  a  quart 
measure ;  she  will  have 
to  pour  in  another 
pmt  of  water  to  fill 
the  quart  measure. 
Four  quarts  of  water 
would  be  necessary 
to  fill  the  other  ves- 
sel on  the  table:  it 
is  a  gallon  measure. 


LIQUID  MEASURE. 
234.  Liquid  measure  is  used  in  measuring  liquids. 


MEASURES  OF  CAPACITY 
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The  Imperial  gallon  contains  277. 77 A  cu.  in.;  the  American 
gallon  contains  231  cu.  in. 

Barrets  and  hogsheads  are  of  variable  capacity.  The  above 
values  are  used  in  estimating  the  capacity  of  cisterns  and  tanks. 

In  compounding  liquid  medicines,  druggists  use  a  special 
table:  60  minims  =  1  fluid  dram;  8  fluid  drams  =  1  fluid  ounce; 
16  fluid  ounces  =  1  pint;  8  pints  =  1  gallon. 

Oral  Exercises. 


1.  How  many  gills  in  \  pt.  ? 

2.  How  many  quarts  in  3  pt.  ? 

3.  What  part  of  a  gallon  is  1  qt.  ?  3  pt.  ? 

4.  How  many  gills  in  1  pt.  ?  1  qt.  ?  1  gal.  ? 

5.  How  many  quarts  in  2  gal.  ?  3  gal.  ?  4  gal.  and  1  qt.  ? 

6.  What  part  of  a  gallon  is  2  qt.  ?  2i  qt.  ? 

7.  A  milkman  bu"«  his  milk  at  16c  a  gallon,  and  sells  it  at 
Sc  a  pint.    Find  his  profit  per  gallon. 

8.  A  lamp  contains  1  pt.  of  kerosene;  how  often  can  I  fill  it, 
if  I  have  IJ  gal.  of  kerosene? 

9.  How  many  quarts  in  24  gills  ?  40  gills  ? 

10.  In  the  preceding  picture,  the  bucket  can  hold  2 J  gal., 
and  the  small  fruit  jar,  1  qt.  The  capacity  of  the  bucket  is 
how  many  times  as  great  as  that  of  the  jar  ? 


i  I 
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DRY  MEASURE. 


235.  l)ry  measure  is  used  in  measuring  grain,  fruit 
vegetables,  etc.  ' 

MEASURBS  USED  IN  TRADE. 


Hnt.  Quart.      Small  meas.(eg<.)    Half-peck  (4  9/.) 


il 

11 

!  I 


Peck  (8  gt.)        Half-bushel  (,16  qt.)        Bushel  (32  qt.) 

,  The  half-peck  is  some- 
times called  a  gallon. 
The  Imperial  bushel  ron- 
taina  2  21S.192  cu.  in. 
The  Am.3rican  bushel 
contams  2  150.42  cu.  in. 

Oral  Exercises. 

1.  How  many  quarts  in  1  pk.  ?  J  bu.  ?  }  bu.  ?  *  bu.  ?  ^  bu.  ? 

2.  How  many  gallons  in  1 J  bu.  ? 

3.  How  many  half-bushels  in  3J  bu.  ?  SJ  bu.  ? 

4.  How  many  quarts  in  1 J  bu.  ? 

5.  How  many  quarts  in  IJ  bu.  ?  3i  bu.  ? 
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6.  A  quart  is  what  fraction  of  a  bushel  ?  of  a  peck  ? 

7.  What  part  of  a  bushel  is  24  qt.  ? 

8.  How  many  gallons  in  7  bu.  ? 

9.  How  many  quarts  in  3  half-bushels? 

10.  At  10c  a  peck,  how  many  bushels  of  apples  will  $8  buy  ? 

Legal  weight  of  a  bushel  of  grain,  and  other 
farm  produce. 


M 


Wheat 60  lb.  Clover  seed...  60  lb.  Onions 50  lb. 

Beans 60  lb.  Carrots 60  lb.  Barley 48  lb. 

Peas 601b.  Beets 601b.  Buckwheat 481b. 

Potatoes 601b.  Rye 561b.  Timothy  seed.. ..48  lb. 

Turnips 60  lb.  Com,  shelled.56  lb.  Oats 34  lb. 

MEASURES  OF  VALUE 

236.  The  value  of  any  thinf;  is  its  worth,  or  what  it  will 
produce  when  sold.     Money  is  tlie  measure  of  value. 

237,  Coin,  or  specie,  is  made  chiefly  of  gold,  silver,  and 
bronze. 

Paper  money  consists  of  printed  promises  emitted  by  the 
(lovernment  to  circulate  as  money.  Banks  are  also 
authorized  to  issue  paper  money. 


Canada  Money. 


238.  The  standard  unit  is  the  dollar.    It  is  issued  by 
the  Ottawa  Government  in  paper  currency. 

The   Government   also   issues   2-dollar,   4-dollar,   5-dollar, 
ni  ^-dollar,  lOO-doUar.  50(MoUar,  1  000-dollar,  and  5  000-doUar 

notoa. 
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pi 


doiKC''  '^°""*  '°^°""'  ^°""'  ^°"-.  -d  100- 

of  the  5.dolIar,  KMolIar,  and  20-dollar  gold  pieces;  of  the 
the  1-cent  bronze  piece.  »  »  u  ui 


Table. 

10  mills   =lcent,       (c). 
100  cents  =1  dollar,    ($). 


1^1  l^^oUar  silver  piece 
and  the  2i.dollar  gold  piece 
have  not  yet  been  coined. 
,  The  7nill  is  only  a  conve- 
nient designation  for  the 
tenth  part  of  a  cent:  it  is 
never  coined. 


United  States  Money. 
240.  The  standard  unit  is  the  dollar.    The  denominp 

tLTd  1  ""T  f^*^^  "^^"^^  -^  *^^  -ill  th^ce^^^^^^^^^^^ 
the  dollar;  they  have  the  same  value  as  the  corresponding 
denommations  of  Canada  money.  P""umg 

English  or  Sterling  Money. 


The  guinea  » 
21  shillings;  a 
crown  =  5  shil- 
lings; a  half-crown 
"  2J  shillings. 


Oral  Exercises. 


1.  Hove  many  shillings  in  /3  ?  /5  ? 

2.  How  many  shillinga  in  48  d.  ? 


CIRCULAR  MEASURE 
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3.  How  many  pence  in  1 }  s.  ? 

4.  1  s.  is  what  part  of  ;^  1  ? 

5.  How  many  shillings  in  /I  and  12  s.  ? 

Units  of  currency  op  different  countries. 


Country.  Unit. 

Austna crown. . 

Belgium franc. . 

Brazil milreis. 

France franc. . 

Germany mark.. . 


Value 

• 

10.203. 

$0,193- 

$0,546. 

$0,193. 

T,  ,  ,.         $0,238. 

\^y lu-a $0,193. 

ifP?^"-:  •    • yen $0,498. 

Netherlands fiorin $0,402. 

Ju^ia rouble $0,515. 

bpain.  ...    peseta $0,193. 

Switzerland fran«- $0,193. 

Paper  Measure. 

242.  In  small  quantities,  sheets  of  paper  are  counted 
thus:  24  sheets  =  1  quire  (gr.);  20  quires,  or  480  sheets  = 
1  ream  (rm.). 

In  great  quantities,  paper  is  sold  by  the  pound. 
Counting. 

20  units  =  1  score;  12  units  =  1  dozen  (doz.);  12  dozen 
=  1  gross  {gro.);  12  gross  =  1  great  gross  {gr.  gro.). 

Circular  Measure. 

243.  The  circumference  of  a  circle 
(its  bounding  line)  is  measured  in  degrees. 

There  are  360  degrees  in  a  ciroumferenoe, 
whether  great  or  small.  One  fourth  of  a  oirole 
meatureB  90  degrees;  J  of  oirole  A,  and  J  of 
circle  B  both  measure  00  degrees. 


242 
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Oral  Exercises. 

1 .  How  many  de- 
grws  in  one  half  of 
a    circumference  ? 

2.  How  many 
minutes  in  5"?  7"? 
10°? 

3.  Fi  n  d  how 
many  seconds  in  3'  ? 
5'?  20'?  1°? 

4.  What  part  of  a  circumference  is  1**? 

5.  One  degree  of  the  circumference  of  the  earth  equals  69j 
mi.;  how  many  miles  are  there  in  2  degrees? 

LONGITUDE  AND  TIME 

244.  The  circumference  of  the  earth  equals  360*; 
the  earth  turns  on  its  axis  once  every  24  hours;  therefore 
15°  equal  1  hour. 

245.  The  earth  moves  from  west  to  east;  that  is.  why 
the  sun  appears  to  rise  in  the  east  and  to  pass  through  15° 
an  hour. 

From  Halifax  to  Vancouver  there  are  GO  °;  the  sun,  therefore, 
rises  in  Halifax  4  hours  before  rising  in  Vancouver;  so  when  it 
is  noon  in  Halifax  it  is  only  8  A.  M.  in  Vancouver.  A  person 
traveling  from  Halifax  to  Vancouver  would  have  to  set  his 
watch  back  an  hour  every  15  degrees. 

246.  Geographers  place  the  prime  meridian  in 
Greenwich,  England;  the  other  meridians  are  reckoned 
to  180  east  and  west  of  the  prime  meridian. 

247.  The  longitude  of  a  place  is  its  distance  in  de-r 
grees  from  the  prime  meridian. 

Thia  map  represent?  Canada  and  the  Unit ?d  States  divided 
i.iio  5  time  Beotiohs,     All  places  in  tho  aamo  ae-tion  have  the 
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same  time.  Allanlic  lime  is  that  of  the  60th  m'^ridian;  Eastern 
time  is  that  of  the  75th  meridian;  Central  time  is  that  of  the  90th 
meridian;  Mountain  time  is  that  of  the  105th  meridian;  and 
Pacific  time  is  that  of  the  120th  meridian. 


It  follows  that  thb  time  throughout  oach  time  section  will  be 
one  hour  later  than  the  time  ot  the  section  west  of  it. 

When  it  is  11.12  A.  M.  by  Atlantic  time,  it  is  10.12  A.  M.  by 
Eastern  time,  9.12  A.  M.  by  Central  time,  8,12  A.  M.  by  Moun- 
tain time,  and  7.12  A  M.,  by  Pswifio  time. 


Oral  Exer^ses  {Use  the  Map). 

1.  Montreal  is  in  the  Eastern  time  section,  and  Winnipeg 
in  the  Central  time  section;  when  it  is  3  P.  M.  in  Montreal,  what 
time  is  it  in  Winnipeg? 

2.  When  it  is  10  A.  M.  in  Quebec  City,  what  time  is  it  in 
New  York  City?  in  Ottawa?  m  Halifax? 

3.  What  time  is  it  now  in  your  academy?  in  Regina?  in 
Chicago?  in  San  Francisco? 

4.  When  it  is  5.30  P.  M.  in  Montreal,  what  time  is  it  in  Loui- 
siana ?  ill  Moutaiiu  ?  ill  Alberta  ? 

5.  When  it  is  noon  in  Ottawa,  what  time  is  it  in  Halifax  ?  in 
Vancouver  ?  in  Re'jina  ?  in  Calgary  ?  in  Winnipeg  ?  in  Montreal  ? 
in  Toronto?  in  St.  John,  N.  B.? 


n 


if 


n 
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Oral  Exercises. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


To  be  thoroughly  dealt 

How  many: 

gallons  In  1  bu.  ? 
rods  in  1  mi.  ? 
degrees  in  1  C.  ? 

gMnsin  lib.  (Troy)? 
.   ys  in  1  leap  year  ? 

feet  in  1  rd.  ? 

ounces  in  1  lb.  (Avoir.)  3 

feet  in  1  fathom  ? 

mills  in  f  1  ? 

dollars  in  /l  ? 
feet  in  1  mi.  ? 
sheets  in  1  qr.  ? 
cu.  inches  in  1  cu.  ft.  ? 
grains  in  1  lb.  (Avoir.)  ? 
yards  in  1  rd.  ? 
sq.  rods  in  1  A.  ? 
units  in  1  gro.  ? 


with. 


sq.  yards  in  1  sq.  rd.  ? 
quarts  in  1  gal.  ? 
gallons  in  1  bbl.  ? 
acres  in  1  sq.  mi.  7 
ounces  in  lib,  (Troy)? 
sq.  feet  in  1  sq.  yd.  ? 
pounds  in  1  ton? 
grains  in  1  pwt.  ? 


26.  cu.  feet  in  1  cu.  yd.  ? 

27.  cu.  inches  in  1  gal.  ? 

28.  shilling  in  /I  f 

29.  yards  m  1  mi.  ? 

30.  pills  in  1  pt.  7 

31.  mchesin  1  yd.  7 

32.  pence  in  1  s.  7 

33.  cu.  feet  in  1  cord  7 

34.  pints  in  1  gia.  7 

35.  quarts  in  1  half-bushel  ? 

36.  pounds  in  1  long  T.  7 

37.  pennyweights  in  1  oz.  7 

38.  grains  in  137 

39.  sq.  inches  in  1  sq. 

40.  cu.  inches  In  1  bu. 

41.  feet  in  1  knot? 

42.  inches  in  1  span  ? 

43.  feet  in  1  cubit  7 

44.  scruples  in  1  ^  ? 

45.  drams  in  1  ^  7 

46.  cents  in  1  franc  7 
feet  in  1  arpent  7 
quarts  in  1  pk.  ? 


ft. 
.7 


47. 
48. 

49.  „ 

50.  gallons  in 


gallons  in  1  pk.  7 
lhhd.7 


REDUCTION  OF  DENOMINATE  NUMBERS 

DESCENDING  REDUCTION. 
Example.— Reduce  3  hr.  30  min.  12  sec.  to  seconds. 


Opbbation. 
60X3  =  180  min. 

180min.+30min.  =  2lOmin  • 

60X210=  12  600  sec; 

12  600  sec.-M2  sec.  =  12  Ou  sec. 


Explanation. 

1  hr.  =60  min.; 
3  hr.  =  180  min.; 
180  min.  +30  min. 
=  210  min.;  1  min. 

60  sec.;  210  min. 


=  12  600  sec.;  12  600  sec. +  12  8.=  12  612  sec 

^™*-  ^.V^®*~^  deruminate  number  is  reduced  to  lower 
denomtnattons  by  successive  multiplications. 
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Written  Exercises. 

Reduce: 

1.  20  da.  10  hr.  30  min.  to 

minutes. 

2.  3  da.  5  hr.  25  min.  6  sec. 
to  seconds. 

3.  7  cwt.  25  lb.   12  oz.  to 
ounces. 

4.  3  T.  3  cwt.  21  lb.  5  oz.  to 
ounces. 

5.  121b.  lOoz.  ]2pwt.  7gr. 
to  grains. 

6.  8  lb,  3  oz.  3  pwi.  19  gr. 
to  grains. 

7.  7  drams  2  scruples  18  gr. 
to  grains. 

8.  2  oz.  2  drams  3  gr.   to 
grains. 

9.  2  mi.  16  rd.  3  yd.  to  feet. 


10.  2  mi.  4  rd.  4  yd.  3  in.  to 
inches. 

11.  12  A.  24  sq.  rd.  to  square 
feet. 

12.  1  A.  16  sq.  yd.  to  square 
feet. 

13.  3  cu.  yd.  2  cu.  ft.  to  cu. 
inches. 

14.  8  cu.  yd.  7  cu.  in.  to  cu. 
inches. 

15.  3  gal.  2  qt.  1  gi.  to  gills. 

16.  8  gal.  1  qt.  1  pt.  to  gills. 

17.  4  bu.  8  qt.  to  pints. 

18.  3  bu.  5  pt.  to  pints. 

19.  £i  3  s.  2  d.  to  pence. 

20.  £i  9  8.  to  farthings. 


Note. — ^A  denominate  fraction,  like  ^|,  is  reduced  to  lower 
denominations    by    successive    multiplications. 


Example.— 20 XS=-^^,    or  16}  s.; 
16  s.  8  d. 

Likewise, /.825  =23X825  or  16.5  s.;  12X.5 
16  s.  6  d. 


12    X   f-8  d.;  /g 


=6d.:  ;^.825 


to  lower  denominations 

: 

21.  1  da. 

31.  £  .625. 

22.  ^  gal. 

32.  .375  yd. 

23.  f  lb.  {Troy.) 

33.  .875  mi. 

24.  f  mi. 

34.  .921b.  (^«nV.). 

25.  jCI 

35.  .1375  gal. 

26.  ^  mi. 

36.  .375  lb.  (Troy). 

27.  1  A. 

37.  .88  da. 

28.  1  cu.  yd. 

38.  .125  cu.  yd. 

29.  tV  mi. 

39.  .0675  cu.  yd. 

30.  1  bu. 

40.  jC  .0015. 

\  I 


•r 


li 
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Example.— Reduce  lisr^r  sq.  in.  to  higher  denomi- 
nations. 

r  144)  113628 

2"      9)  TsJ*^  ^*  ^^  '  ^^'^    ^  'emaindcr  of  12  sq.  in. 

3°  30i)  sf  ^'  ^'^■'  "^'''^  ■"'"'"     '''    '  ®  ^'  '*• 

2  sq,  rd.,  vvitii   .  re  i:«,i,,.(er  of  26J  sq.  yd. 
4°  2  sq.  rd.  26  sq.  yd.  t.  sq.  f  .  ]  ?  sq.  in. 

§^l-  yd.  =  4  sq.  ft.  72  scj.  in. 

2  sq.  rd.  27  sq.  yd.  1  sq.  ft.  84  .sq.  in. 

,    ^r'^rl^irl^  .in  dividing  by  .iOJ   sq.  yd.  both  tflrms  were 
4  to  ^ave  It  express  square  yards. 

24f.  Rule.— 4  denominate  vumber  is  reduced  to  hiqher 
aenominations  by  successive  divisions. 

Written  Exercises. 

Reduce  to  higher  denominations: 


1.  3  610132  minutes. 

2.  73  251  COO  seconds. 

3.  lol  670  ounces  (.lt«)iV.). 

4.  56  170ounces  (.4  t;oir.). 

5.  53  120  grains  (Trw/). 
it.  5  216  pennyweights. 

7.  7  190  drams. 

8.  26  375  gnun.s  {Apoth.). 

9.  181  012  inches. 
10.  139  2S7  inches. 


11.48  729  s(iuare  inches. 

12.  360  192  square  feet. 

13.  1  .500  162  cubic  inches. 

14.  426  790  cubic  inches. 

15.  31  213  gills. 

16.  8  271  pints  Qiq.). 

17.  6  178  pints  (f/n/). 

18.  S16  quarts  ((////). 

19.  17  260  farthings. 

20.  1 7  .'534  pence. 


'  I 
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Note. — A   denominate   number  or   fraction    i«  mluopd   to 
fractional  high*'r  denominations  by  Rucoemive  divisions. 

Example  I. — Reduce  2  qt.  to  a  fraction  of  a  gallon. 
2  quarts +4=1,  or  \  gal. 

Example  II. — Redu<;o  \  jfi.  to  a  fraction  of  a  gallon. 

■  »x'x>J<l »  J-  gal. 

3X4X3X4       64   ^ 

Example  111. — Reduoo  .2,')  gi.  to  a  decimal  fraction  of  a  gallon. 
.25 +4 -.0625;  .0625+2  =  . 03 li.'i;  .ail25 +4 -.0078125 
gaL 

Rwluce: 

21.  3  hr.  to  a  common  fraction  of  a  day. 

22.  2  gi.  to  a  conm  .on  fraction  of  a  quart. 

23.  \  qt.  to  a  cniniiion  fraction  of  a  j^allon 

24.  J  ft.  to  a  coninmn  fracticn  of  a  niilo. 

25.  3  s.  to  a  commiu  fraction  of  a  pound  sterling. 

26.  .75  gi.  to  a  decimal  of  a  quart. 

27.  .27  in.  to  a  dc  •!;  al  of  a  yard. 

28.  3  d.  to  a  decimal  of  a  shilling. 

29.  16  8.  to  a  decimal  of  a  pound  sterling. 

30.  13  s.  9  d.  to  a  decimal  of  a  pound  sterling. 

Note. — Di\ide  9  d.  by  12  to  have  a  decimal  of  n   shilliins 
add  this  fraction  to  13  s.,  and  divide  by  20. 

31 .  3  qt.  1  pt.  to  a  common  fraction  of  a  gallon. 

Note. — Roduco  3  qt.  1  pt.  to  pints,  and  divide  by  the  numl»r 
of  pints  in  a  gallon. 

32.  15  s.  6  d.  to  a  common  fraction  of  u  pound  sterling. 

33.  2  ft.  6  in.  to  a  common  fraction  of  a  j'ard. 

34.  15  min.  20  sec.  to  a  common  fraction  of  an  hour. 

35.  16  s.  3  d.  to  a  decimal  of  n  pound  sterling. 

36.  1  8.  3  d.  to  a  decimal  of  a  pound  sterling. 

37.  2  ft.  3  in.  to  a  decimal  of  a  yard. 

38.  2  ft.  9  in.  to  a  d.  viiual  of  a  yard. 

39.  1  qt.  1  pt.  to  a  decimal  of  a  gallon. 

40.  1  cwt.  50  U\  to  a  decimal  of  a  ton. 


Hi 

r  3 


m' 


j 
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ADDITION  OF  COMPOUND  NUMBERS 

250.  The  addition,  subtraction,  multiplication,  and 
dmsion  of  compound  numbers  are  performed  as  with 
simple  numbers,  when  the  denominations  are  the  same- 
but  to  pass  from  one  denomination  to  the  other,  it  is 
necessary  to  use  the  different  tables. 


Comparative  Example. 

Simple  numbers.  Compound  numbers. 

IJ  60         60 

"ni*s  hr.       min.       sec. 

2  8  2         38         42 

5  4  5         17 


hun-        10 
dreds      tens 

4 

6 

3 


36 
58 


i^  2  4  11  hr.    22min.  16sec. 

A  scale  of  10.  A  varying  scale. 

T«;n ''m*''*'^'°nr^'^^,^  ^""^  o'  *h®  seconds  is  1.36  sec  or  2 
5^min  Th-  ^"*^f  2  ""'^^''  **>«  ^^'o^ds-  column  and  carr? 
tv  "*"Vv.^^  ^""?  "f  *'^®  minutes  is  82  min..  or  1  hr  22  min 

1"  Ws"iS th  *^'  '"''^"*"''  '"^"'"'^  '^°'*  «*^  1  ^-  Thi?uS  of 


Add: 

1. 

ft.    in. 


Written  Exercises. 


2. 


3. 


5 

9 

22 


4 

10 

6 


5. 

ft.    in. 


sq. 
ft. 

94 
82 
71 


sq. 
in. 

20 

85 
63 


cu. 

ft. 

45 

96 

75 


cu. 
in. 

820 
524 
993 


6. 


7. 


28 
17 
35 


11 

10 

6 


sq. 

ft. 

36 

56 

93 


sq. 

cu 

m. 

ft. 

42 

38 

84 

47 

57 

75 

cu. 

in. 

792 
874 
680 


4. 

lb.   oz, 
(Avoir.) 
148    8 
862   12 
421_ 6 

8. 

lb.   oz. 
(Avoir.) 
382   15 
421    6 
632   9 


B 

SUBTRACTION 

^^          m 

9. 

10. 

11. 

12. 

gal.   qt. 

34     2 
34     1 
32     1 
31     2 
18     3 

gal. 

46 

27 

44 

72 

81 

qt. 
6 

1 

2 

3 

_4 

ft. 

25 
36 
35 
44 

28_ 

In. 

6 
7 
8 
3 
9 

hr.  min. 

3  25 
2   38 

4  16 
2   54 
6   51 

sec.        '  i  I 

12  ^       fiL 

45 

10 

44 

32 

13. 

14. 

15. 

£'       8. 

16  17 
26   2 
45  13 
28   9 
15  18 

d. 
2 
3 
8 
3 
4 

12 
13 
14 
13 
45 

s. 
18 
11 
16 
9 
6 

d. 

1 
5 
6 
8 
5 

£>•    s. 
8  10 
30  12 
41  14 
36  12 
41  23 

16.  Add  ^  gnl.  and  3  gi.  (/ins.  in  gills). 

17.  Add  f  yd.  and  6  in.  {Am.  in  incJies). 

18.  Add  ;^.75  and  12  s.  (Ana.  in  shillings). 

19.  Add  2|  gal.,  3  qt.,  1  pt.  04ns.  in  pints). 

20.  Add  3  A.  67  sq.  rd.  22  sq.  yd.  7  eq.  ft.  68  sq.  in.,  6  A.  100 
sq.  rd.  17  sq.  yd.  5  sq.  ft.  120  sq.  in.,  7  A.  72  sq.  rd.  28  sq.  yd. 
8  sq.  ft.  64  sq.  in. 

Note. — Reduce  the  frapotion  of  a  square  yard  to  lower  denom- 
inations. 

SUBTRACTION  OF  COMPOUND  NUMBERS 

Comparative  Example. 


Simple  numbers. 

hun-      10  10 

drcds     teas     units 

7  4  3 

4  2  7 


1 


6 


Compound  numbers. 

100  16 
cwt.  lb.  oz. 
14         67  6 

12  50  8 

2  cwt.  161b.  14  oz 
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Note. — With  simple  numbers,  borrowing  1  fen  is  borrowing 
10  units;  with  compound  numbers,  borrowing  1  lb.  is  borrowing 
16  oz. 

Written  Exercises. 


Subtract: 

1. 

2. 

3. 

4. 

ft.    in. 

yd. 

ft. 

cu. 
ft. 

cu. 
in. 

s.    d. 

62     8 
15    IG 

35 
18 

1 
2 

225 
128 

450 
1236 

32    1 
18    9 

9. 

6. 

7. 

8. 

ft.   fai. 

bu. 

qt. 

cu. 
ft. 

cu. 
in. 

jC'         s. 

01    44 

38    si 

31 
17 

13 
16 

325 

278 

47 
698 

71    0 
39    6 

9. 

10. 

11. 

12. 

ft    in. 

A. 

a 

£. 

8. 

gal.  qt. 

96    73 

38   107 

64 
43 

76 
119 

350 

275 

9 
14 

9     2 
5     3 

13. 

14. 

15. 

sq  ft.  sq.  in. 

lir. 

min. 

sec. 

:.  8.  d. 

81    35| 
38    16§ 

20 
12 

13 
40 

40 
J9 

274  0   4 
39  15   9 

16.  From  f  yd.  subtract  ^  ft.  (Ans.  in  inchef). 

17  From  ^  gal.  subtract  ^  pt.  {Ans.  in  gills). 

18  From  ^  hr.  subtract  3  min.  20  sec.  {Ann.  in  secntiHs). 
19.  From  |  mi.  subtract  16  ft.  (Ans.  in  feet.) 
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20.  From  16  rd.  4  yd.  2  ft.  4  in.  subtract  12  rd.  6  yd.  2  ft.  8  in. 

21.  Find  the  interval  between  Jan.  17, 1885,  and  Jan.  1, 1901. 
Note. — Consider  the  borrowed  month  as  equal  to  30  da. 

22.  Find  the  interval  between  May  31, 1839,  and  Dec.  17, 1916. 

23.  Montcahn  was  bom  Feb.  28, 1712,  and  died  Sept.  13, 1759. 
How  old  was  he  at  his  death  ? 

24.  Bishop  Bourget  was  bom  Oct.  30,  1799,  and  died  June  8, 
1 885.    What  was  his  age  at  his  death  ? 

25.  The  battle  of  Carillon  took  place  July  8, 1758.  Find  the 
interval  between  that  date  and  July  1, 1867. 

26.  Find  the  exact  number  of  days  between  Feb.  28,  1910, 
and  Sept.  3, 1916. 

Note.— In  finding  the  exact  number  of  days  between  two 
dates,  omit  the  first  day  and  count  the  last.  In  leap  years, 
give  February  29  days. 

27.  A  note  was  discounted  Aug.  3,  1917;  if  it  was  due  Sept. 
4, 1917,  find  the  term  of  discount  in  exact  days. 

28.  What  was  the  exact  number  of  days  from  June  3, 1917,  to 
May  2, 1918? 

29.  Find  the  exact  time  from  Oct.  21, 1917,  to  Dec.  26, 1917. 

30.  Find  the  exact  time  from  Mar.  19,  1917,  to  Sept.  8.  1917. 

MULTIPLICATION  OF  COMPOUND  NUMBERS 

Comparative  Example. 
Simple  numbers.  Comnound   numbers. 


liun-        10 
(Irods     t^ns 

0  3 


10 
units 

4 

7 


4 


20 
Id 


12 
d. 

4 
7 


44 


8 


;^31        12  s.      4d. 

Explanation. — 4  d.x7=28  d.,  or  2  s.  4  d.;  write  4  d.  and 
firry  2  s.;  10  s.  x7  -70  «.;  70  a.  +2  b.  -72  8„  or  /3  12  «.;  write 
12  8.  and  carry  /;S',  /4x7-/28:  /28+^1-/^l. 


s 


: 
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Written  Exercises. 


Multiply : 

1.  47  ft.  6  in.  by  20. 

2.  45  s.  2  d.  by  15. 

3.  39  ft.  3  in.  by  18. 

4.  61  yd.  3  in.  by  68. 

5.  47  lb.  15  oz.  (Avoir.)  by  5. 

6.  58  lb.  12  oz.  (Avoir.)  by  7. 

7.  59  ft.  6i  in.  by  84. 

8.  ^54  28.  by  28. 

9.  ;^17  18  fl.  by  84. 
10.  44  mi.  3  ft.  by  89. 


11.  48  gal.  2  qt.  by  29. 

12.  56  gul.  3  pt.  by  27. 

13.  4mi.  113  1x1.  by  21. 

14.  6  mi.  1  250  ft.  by  13. 

15.  2  sq.  ft.  40  sq.  in.  by  4. 

16.  3  sq.  yd.  15  sq.  ft.  by  7. 

17.  5  cu.  ft.  50  cu.  in.  by  76. 

18.  8  cu.  ft.  75  cu.  in.  by  96. 

19.  3  bu.  8  qt.  by  32. 

20.  8  bu.  3.  pt.  by  16. 


21.  One  cubic  foot  of  water  weighs  62  lb.  8  oz.:  find  the 
weight  of  48  cu.  ft.  of  water. 

22.  An  auto  consumes  8  gal.  2  qt.  of  gasoline  a  day:  how 
much  in  7  days  ? 

23.  Multiply  |  mi.  by  7.  (Reduce  the  fraction). 

24.  Multiply  -/^  gal.  by  31.  (Reduce  the  fraction). 

25.  Multiply  .1835  T.  by  2.5.  (Redtice  the  fraction). 


DIVISION  OF  COMPOUND  NUMBERS 

Comparative  Example. 


Simple  numbers. 
10        10        10 
thou-    hun-     ,  •.  m 

sands  dreds      ^^    »">*»        T. 
7)    4  4  3  8    8)  26 


Compound  numbers. 

20 
ewt. 

17 


100 
lb. 


16 
oz. 


48      12 


6 


3         4  3T.  7cwt.  18  lb.  9§oz. 

Explanation.— 264-8=3  T.,  with  a  remainder  of  2  T  .  or 
40  cwt;  40  ewt.  +  l7  cwt.  -57  cwt.;  57  cwt.  +8  -7  cwt.,  with  a 
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remainder  of  1  c^.,  or  100  lb.;  100  lb. +48  lb.  -148  lb.;  148  lb. 
•*-8  =  18  lb.,  with  a  remainder  of  4  lb.,  or  64  oz.;  64  oz.+12  oz  = 
76oz.;76oz.+8=.9ioz. 


Written  Exercises. 

Divide: 

1.  72  ft.  6  in.  by  3. 

2.  81  ft.  9  in.  by  7. 

3.  73  ft.  8  in.  by  9. 

4.  7  lb.  8  oz.  (Avoir.)  by  10. 

5.  27  lb.  12  oz.  (Avoir.)  by  12 

6.  2  mi.  120  rd.  by  38. 

7.  3mi.  40rd.  by  125. 

8.  26  hr.  26  min.  by  13. 

9.  2  yr.  5  mo.  by  14|. 
10.  ;^  36   8  s.  by  14. 


11.  8  T.  5  cwt.  8  lb.  by  7. 

12.  jCU  17  s.  6  d.  by  6. 

13.  17cu.yd.l264cu.in.byl0. 

14.  76  gal.  3  qt.  1  pt.  by  3, 

15.  5  hr.  1  min.  57  sec.  by  9. 

16.  15  gal.  3  qt.  by  18. 

17.  54  yd.  1  ft.  4  in.  by  20. 

18.  188  mi.  12  rd.  2  yd.  by  6. 

19.  1629  yd.  1ft.  by  96. 

20.  863  gal.  2  qt.  1  pt.  by  47. 


21.  A  cubic  foot  of  gold  weighs  1  187  lb.  4  oz.  (Avoir)- 
.f  water  weighs  19  times  less  than  gold,  find  the  weight  of  one 
ctibic  foot  of  water. 

22.  Divide  3^  gal.  by  15.  (Reduce  the  fraction). 

23.  Divide  .3  T.  by  .625.  (Reduce  the  fraction). 

24.  Divide  ^  yd.  by  \.  (Reduce  the  fraction). 

25.  Divide  48  sq.  rd.  22  sq.  yd.  7  eq.  ft.  108  sq.  in.  by  0. 

26.  Divide  £  226  9  s.  6  d.  by  ;^  17  8  s.  5  d. 
Note.— First  reduce  both  terms  to  pence. 

27.  Divide  41  ft.  3  in.  by  2  ft.  9  in. 

28.  Divide  6  bu.  16  qt.  1  pt.  by  19  qt.  1  pt. 

29.  Divide  ^  gal.  by  2^  pt. 

30.  Divide  31  gal.  2  qt.  If  pt.  by  If  pt. 


II 
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REVIEW  OF  DENOMrNATE  NUMBERS. 

First  Series. 


Note  fob  both  series. 
lower  terms. 


-Reduce  denominate  fractions  to 


1.  A  man  travels  in  an  auto  7  days  a  week  for  3  weeks; 
the  first  week  his  auto  consumes  8  gal.  2  qt.  of  gasoline  a  day; 
the  second  week,  7  gal.  3  qt.  a  day;  the  third  week,  8  gal.  3  qt.' 
a  day.    Find  the  sum. 

2.  A  building  has  a  basement  15  ft.  9  in.  high,  and  above  it, 
9  stories  each  1 1  ft.  10  in.  high.    How  high  is  the  building  ? 

3.  It  took  me  8  hr.  31  min.  24  sec.  to  walk  a  certain  dista-  ce; 
how  long  did  it  take  me  to  return  in  an  auto  going  12  times  as 
fast? 

4.  I  bought  12  bu.  of  chestnuts  at  $2.50  a  bushel,  and  sold 
them  at  5c  a  pint.    Find  my  gain. 

5.  The  circumference  of  a  wheel  is  10  ft.  8  in.;  how  often 
will  the  wheel  turn  in  going  6  mi.  ? 

6.  A  cyclist  traveled  63  mi.  150  rd.  2  yd.  one  day,  and  10 mi. 
66  rd.  the  next  day.    What  distance  did  he  travel  in  all  ? 

7.  A  man  had  1  000  A.  of  land;  he  sold  96  A.  150  sq.  rd.  to 
John,  and  4  times  as  much  to  Paul.    What  area  was  left  ? 

8.  A  digs  3  rd.  4  yd.  2  ft.  8  in.  in  a  trench  every  day;  and  B, 
3  ft.  6  in.  less.  What  length  of  trench  will  both  dig  in  1  day  ? 
in  5  days? 

9.  At  the  rate  of  25  mi.  220  rd.  an  hour,  how  long  will  it 
take  a  train  to  run  2  500^  mi.  ? 

10.  At  10c  each,  how  many  pints  of  nuts  can  I  buy  for  $12.80  ? 

11.  If  3  lb.  of  coal  cost  1  c,  find  the  cost  of  a  short  ton. 

12.  How  many  bottles,  each  holding  1  qt.,  will  be  required 
to  empty  a  cask  containing  60  gal.  of  wine  ? 

13.  How  many  cords  in  3  840  cu.  ft.  of  wood  ? 

14.  How  many  pills,  each  containing  3  grains,  can  be  made 
from  ^  oz.  of  pepsin  ? 
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15.  At  $1.15  a  pennyweight  what  is  the  value  of  a  gold  chain 
weighing  384  gr.? 

16.  How  many  square  feet  in  1  acre  of  land  ? 

17.  A  cask  was  emptied  in  8^  hr.  by  a  faucet  giving  1  pt.  a 
second.    Find  the  capacity  of  the  cask. 

18.  Find  the  cost  of  15  T.  7  cwt.  52  lb.  of  coal  at  $10  a  ton. 

19.  Find  the  cost  of  32  e^s  at  $2.52  a  gross. 

20.  I  bought  twelve  8-ounce  cakes  of  maple  sugar  for  66c. 
At  that  rate,  what  would  100  lb.  of  sugar  cost  ? 

21.  How  many  miles  can  a  horse  run  in  45  minutes,  at  the 
rate  of  15  ft.  a  second  ? 

22.  At  the  rate  of  ^  gi.  of  alcohol  thrice  a  day,  what  quantity 
will  a  man  drink  in  a  year? 

23.  A  dealer  bought  25  long  tons  of  coal  at  $5.60  per  ton, 
and  sold  it  at  $7.75  per  short  ton.    What  was  his  gain  ? 

24.  Two  square  miles  of  land  were  divided  equally  among 
21  settlers.    How  much  land  did  each  receive  ? 

25.  1  sold  three  loads  of  wheat,  containing  respectively 
1  566,  1  642,  and  1  592  lb.,  at  $1.32  a  bushel.  How  much  did 
I  receive? 

26.  What  is  the  cost  of  5  340  lb.  of  beans  at  $3.17  a  bushel  ? 

27.  I  have  250  bu.  10  qt.of  potatoes  to  ship;  how  many  barrels, 
each  containing  2  bu.  25  qt.,  will  be  requiml? 

28.  What  is  the  cost  of  2  T.  of  oats  at  55c  a  bushel,  and  of 
3  T.  of  barley  at  86c  a  bushel  ? 

29.  A  milkman  adulterates  his  milk  in  such  a  way  that 
every  gallon  ho  selb  contains  2  gi.  of  water.  Every  week  he 
soils  224  gal.  of  this  milk  at  10c  a  quart.  What  sum  does  he 
(li.shoncstly  obtain  ? 

30.  A  horse  is  given  8  qt.  of  oats  every  day;  at  55c  a  bushel, 
what  sum  was  spent  on  oats  from  Sept.  20,  1917,  to  March  21. 
1918? 


iili 
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Second  Series. 

31.  Find  I  of  276  ft.  4  in. 

32.  Find  f  of  11  lb.  8  oz.  (Avoir.). 

33.  A  milkman  sold  milk  at  8c  a  quart  as  follows:  115  gal. 
3  qt,  1  pt.  the  first  week;  105  gal.  3  qt.  1  pt.  the  second  week; 
1 15  gal.  1  qt.  the  third  week ;  103  gal.  1  qt.  1  pt.  the  fourth  week. 
What  did  he  receive  if  he  collected  only  |  of  the  amount  due  hun  ? 

34.  An  Englishman  bequeathed  /"S  000  13  8.  4  d.  n«  follows: 
I  to  his  wife;  the  remainder  to  be  divided  equally  among  his  5 
children.    Find  each  child's  share. 

35.  In  N"  34,  what  is  the  value  in  Canada  money  of  eacli 
child's  share  ? 

36.  If  1  ounce  (Troy)  of  drup  is  worth  $3,  what  is  1  lb. 
(Avoir.)  worth? 

37.  An  American  bushel  contains  2  150J  cu.  in.;  how  many 
cubic  feet  in  3  450  American  bushels  ?  (2  decimals). 

38.  A  Canadian  bushel  contains  2  218.192  cu.  in.;  how- 
many  cubic  feet  in  350  Canadian  bushels  ?  (2  decimals). 

39.  A  car  runs  63^  mi.  in  1^  hr.    Find  its  rate  per  hour. 

40.  If  ^  gi.  of  water  is  added  to  1  pt.  of  alcohol,  what  part 
of  the  mixture  is  the  water  ? 

41.  A  watch  loses  J  sec.  in  5  min.;  what  time  will  it  lose  in 
4  da.  2  hr.  18  min.  ? 

42.  Fmd  the  cost  of  3  qt.  1  pt  of  molasf^^  at  64c  a  gallon. 

43.  A  lake  is  155  fathoms  deep;  what  fraction  of  a  mile  is 
that?  (3  decimals). 

44.  How  many  times  is  |  yd.  contained  in  |  mi.  ? 
pedestrian  w:?^ 


walk  in  1|  hr.  ? 


I5f 


H 


far  can  h 


46.  At  $4.86}  to  the  pound  sterling,  what  is  the  value 
Canada  money  of  £l  867  17  s.  6  d.  ? 


in 
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47.  At  $0,193  to  the  franc,  what  is  the  value  in  Canada 
money  of  437.52  francs  ? 

48.  How  many  marks  can  be  bought  for  $197.54  at  $0  238 
per  mark? 

49.  Find  the  cost  of  47.0625  gal.  of  milk  at  10c  a  quart. 

50.  At  $1.28  a  bushel,  what  is  the  cost  of  2  qt.  1  pt.  of  wheat  ? 

51.  What  part  of  a  mile  is  200  ft.  ? 

52.  Reduce  |  in.  to  a  fraction  of  a  rod. 

53.  What  fraction  of  a  ton  is  3  cwt.  8  lb.  4  oz.  ?  (3  decimals). 

54.  Reduce  -^^  mi.  to  lower  denominations. 

55.  TVTiat  part  of  a  day  is  3  min.  3  sec.  ? 

56.  What  is  the  cost  of  3  cwt.  15  lb.  of  iron  at  $140  a  ton  ? 

57.  How  many  knots  in  300  miles  ?  (2  decimals). 

58.  What  is  the  area  of  a  field  if  f  of  it  is  13  A.  2  sq  rd  20 
sq.  yd.  ?  ^* 

?;u^  ^^?^,  ^"-  ^°  ^*-  2  P*-  ''f  potatoes;  I  sold  +  of  them, 
and  then  f  of  the  remainder.    What  quantity  had  I  left  ? 

60.  An  Englishman  spent  |  of  his  money  one  day,  and  4  of 
the  reinamder  the  next  day.  How  much  had  he  at  first,  if  he 
still  possessed /^.30   12  s.  8  d.? 


About  av  electric  car. 


all  the  rails  at  $35  a  ton. 


1.  This  car  runs 
between  2  cities  7  mi. 
distant,  and  takes  20 
min.  for  a  single  trip. 
How  many  miles  will 
it  run  in  1  hr.  ? 

2.  Each  rail  is'  30 
ft.  long  and  weighs  65 
lb.  per  yard.  Find  its 
weight. 

3.  Find  the  cost  of 


HI 
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4.  The  cross  tics  are  10  in.  wide  and  H  in.  apart.  How 
many  are  there  in  1  mile  of  line  ? 

5.  Find  the  cost  of  all  the  cross  ties  at  $34.59  per  hundred. 

6.  Find  the  space  between  the  poles,  if  there  are  44  in  1  mile. 
(Ana.  in  feet). 

7.  Find  the  cost  of  a/Uhe  poles  at  $1.78  each. 

8.  There  are  fences  on  both  sides  of  the  line.  At  7c  each, 
find  the  cost  of  aU  the  posts,  if  they  are  1  rd.  apart. 

9.  How  many  pounds  of  wire  are  necessary  for  both  fences, 
if  15  ft.  of  wire  weigh  1  lb.  ?  Find  the  cost  of  the  wire  at  $2.30 
per  hundredweight. 

10.  The  electric  cable  weighs  2  128  lb.  per  mile  of  length; 
what  is  it  worth  at  21c  a  pound  ? 


SQUARE  ROOT. 

251.  The  square  of  a  number  is  the 
product  of  that  number  by  itself. 

The  square  of  3  is  3  x  3,  or  9. 

The  square  of  3  is  written  3» ;  3»  =n. 

The  squares  of  the  first  ten  numlnirs 
are: 


^^ 

1«=1 


3»=  9 

4*  =16 


5=^  =  25        7»=49  9=*=  81 

6^  =  36        8=»  =  64         10-  =  100. 

252.  The  square  root  of  a  number  is  one  of  the  two  equiil 
factors  of  this  number. 

Thus,  the  square  root^f  16  is  4,  since  4  X4  »  IB.     The  square 
root  of  16  is  written  \/16;  v^l6=4. 

The  symbol  V  is  called  the  radical  sign. 

Sincf   \/9=i3,    aadvrS'-4,  it  is  plain  that   vi2  will  be  3 
plus  a  fraction. 
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253.  Squares  of  the  smallest  and  greatest  numbers 
of  one,  two,  and  three  figures: 


Then 


1»=   1 
vM=l 


10»-   100 
99=»  =  9801 
v^l00=10 
V980i  =  99 


100»-  10  000 
099»  =  998  001. 
V  10000-100 


V998001-999. 
It  follows  tiiat  the  square  root  of  a  number  expressed  by  one 
or  two  figures  is  a  number  of  one  figure;  the  square  root  of  a 
number  expressed  by  three  <rf  four  flifures  is  a  number  of  two 
ftguret;  and  the  square  root  of  a  number  expressed  by  five  or 
SIX  figures  IS  a  number  of  Ihree  figures. 

254.  Principle.— TAe  square  root  of  any  number  contains 
as  many  figures  as  the  number  itself  contains  periods  of  two 
figures,  bemnning  at  units.  The  left-hand  period  may 
contain  only  one  figure. 

How  many  figrures  in  the  squan*  root  of  576?  4  225?  12  5447 
42  875?  133  2257  810000?  >'o.  «  .«j>r  iz  044  7 

255.  The  square  of  a  number  of  two  nouBBS. 

What  is  the  square  of  25  ? 

We  know  that  25  =2  tens  and  5  units,  .)r  20  units  plus  5  units 
..'0-1-5;  we  may  square  25  in  two  ways:  ' 

25-  20+5 

25- 20+5 

125=  (20X5)+ (5X5) 

500 -(20X20) +  (20x5) 


625-20'  +2  times  (20  x5)  +5« 

Wo  have  multiplied  (20+5)  by  5;  then  (20+5)  by  2a  It 
lollowa  that:  ' 

fl°  20»-4()01 

25»  -^  2°  2  times  (20x  5)  -200   -625. 

13°  5»  -  25j 

256.  Principle.— TAc  square  of  a  number  of  two  figures 
rqmls  the  square  of  the  tens  plus  tunce  the  product  of  the 
tens  by  the  units  plus  the  square  of  the  units. 
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Finding  the  Square  Root. 

257.  Example.— What  is  the  square  root  ni  fl2'»? 

Operations. 

6,251  2  tens,  or  20  units. 
20«-4  00' 


trial  divisor 
(2  times  2())  =40 
_5 
true  divisor =45 


225 


5  units. 


225 


25  =  square  root. 


In  practice: 


6,25 

4 

22.5 
22  5 


25  =  square  root.  2  ten8X2=4  tons; 
—  22tens-^4tens  =  5timas; 

45  4  tens +5  units  =  45; 

45X5  =  225. 


ExPLAN  ATioN.— As  02.'>  fumw  two  periods,  its  root  is  oompose<I 
or  J  figures,  tens  and  units.  Sinoo  the  square  of  tens  is  hundreds, 

6  hundreds  must  be  the  square 
of  at  least  2  tens.  2  tens,  or  20 
units,  is  400  when  squared  {see 
A);  and  400  subtracted  from  62.') 
leaves  225;  therefore  the  root,  20, 
must  be  increased  by  such  an 
amount  as  will  exhaust  the  re- 
mainder, 225. 


These  225  units  are  composed 
of  (2  times  20  X  the  units'  flKure) 
+  (the  square  of  the  units'  fleure). 

B,  C,  and  D  must  be  added  to 
A  to  exhaust  these  225  units  and 
still  keep  the  figure  a  square. 


30 


8 


::a:0 


■ 


225  divided  by  2  times  20  (40) 
must  give  approximately  the 
units'  figure,  which  is  5.  And  we 
see  in  fact  that  2  times  20x5, 
plus  5x5=225;  we  simplify  by 
saying  (40+5)  X5  =225.  The 
complete  root  is  2  tens,  or  20 
units,  +5  units,  or  25. 
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258.  Rule,— To  find  thi  ^mrerooi: 

1*  Separate  the  number  into  periorh  of  iwo  figureH  each, 
beginning  at  the  decimal  poirU; 

B"  Find  the  greatei^t  numbrr  whoxe  xquare  is  contained 
in  the  left-hand  period,  place  it  at  the  mihi  as  a  qrtotient, 
stihtrnrt  itn  square  from  the  left-hand  pc-itxl,  and  annex  the 
next  period  to  the  remainder  for  a  h'videt  d; 

3°  DoiibU  the  root  already  found  for  a  trial  divisor, 
and  by  it  divide  the  dividend,  dinregnrding  the  right-hand 
figure;  the  qiwtient  will  be  the  second  term  of  the  mot; 

4"  Annex  the  second  term  of  th<'  mot  to  thr  trial  divi.^(rr 
for  the  true  divisor;  multiply  this  •'visor  h,/  the  ■-•eronrl  term 
of  the  root;  subtract  the  product  from  ffif.  <lin<ht}i'.  and  bring 
down  the  next  period  for  the  next  dividend; 

5"  Double  the  roof  now  found  for  a  second  trial  flivisor; 
find  thf  third  term  of  the  root  as  before,  and  thus  proceed 
until  all  the  periods  have  been  used. 

259.  Note  f . — When  the  product  *>f  the  true  di\  iwor  by  a 
terra  of  the  root  exceeds  the  dividend,  Uminish  th»»  term*  by 
ODQ  unit. 

When  a  Cipher  occurs  in  the  root,  annex  a  cipher  to  the  trial 
divisor,  add  the  next  period  to  the  dividt  nd,  and  proceed  as 
l>cfore. 

260.  NoTK  IT. — When  an  integer  is  not  a  perfect  square,  annex 
periods  of  diyimal  ciphers  and  continue  the  prcK-ess.  Decimals 
are  pointed  off  into  periods  of  two  places  each,  by  beginning  at 
the  decimal  point  and  passing  to  the  right. 

The  square  root  of  a  common  fraction  is  naturally  the  square 
root  of  both  numerator  and  denominator  M-paraiely.  When 
the  terms  are  not  perfect  squares,  reduce  the  fraction  to  a  deci- 
mal, and  extract  the  root. 


i      f 


Written  Exercises. 

Extract  tilt,  square  root  of  tiie  following: 

1.  289.       4.  729.       7.  2  025.      10.  1  225. 

2.  9fil.        5.  570.       .'>.  1  29r.       U.  3  249. 

3.  184.       (f,  324.       9.  1  08tt.      12.  1  681. 


13.3  721. 
14.  2  200. 
15. 3  969. 


' 
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16.  98  696.  21.  1  900.96. 

17.  65  636.  22.  .514089. 

18.  11  449.  23.  97.8121. 

19.  41  616.  24.  .001225. 

20.  52  441.  25.  .009216. 


26.  2  (4  dec.) 

27.  3  (4  dec.) 

28.  5  (4  dec.) 

29.  0  (5  dec.) 

30.  7  (6  dec.) 


Questions  on  Theory. 

1.  What  is  the  square  of  a  number?  (251). 

2.  What  is  the  square  root  of  a  number?  (262). 

3.  How  many  figures  in  the  square  root  of  a  number  of  5 
figrures  ?  (25.3). 

4.  How  do  you  extract  the  square  root  of  an  integer?  (258). 

5.  How  do  you  extract  the  square  root  of  a  decimal  ?  of  a 
common  fraction  ?  (260). 
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261.  This  block  of  wood,  like  all  solids,  occupies  a 
certain  space.  This  space  is  its  volume.  Volume  has 
three  dimensions:  length,  width,  and  height  or  thicknens. 
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262.  This  solid  is  limited;  each  of  the  limits  of  a 
solid  is  a  surface.  Here  there  are  six;  each  of  these 
surfaces  has  two  dimensions:  kngth  and  width. 

263.  A  surface  is  also  limited;  each  of  the  limits  of 
a  surface  is  a  line.  A  line  has  only  one  dimension: 
length. 

264.  Each  end  of  a  line  is  a  point.  A  point  has  ncH- 
ther  length,  breadth,  nor  thickness. 


LINES 
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265*  The  volume  of  a  solid  is  the  space  it  occupies. 
A  surface  in  one  of  the  limits  of  a  solid. 
A  line  is  one  of  the  limits  of  a  surface. 
A  point  is  the  end  of  a  line. 


Lines. 


4 


Straight  line. 


Curved  lino. 


Broken  line. 


266.  There  are  two  kinds  of  lines:  the  straight  line 
and  the  curved  line. 

267.  A  straight  likie  has  all  its  points  in  the  same  direc- 
tion; it  is  the  shortest  than  can  l)e  traced  from  one  point 
to  another. 

A  tivhtly  stretched  string  represents  a  straight  line. 

268.  A  curved  line  changes  its  direction  at  every  point. 

A  string  incompletely  stretched  represents  r,  curved  line. 

369.  Note. — A  broken  line  is  formed  of  btraight  lines  going 
in  different  directions. 

270.  Two  straight 
lines  r^e  parallel  when 
they  can  never  meet, 
however  far  they  may  be 
extended. 

In  this  staff,  linen  1 ,  2,  3,  4  and  5  are  parallel  to  one  another; 
so  Are  lines  6,  7,  8  and  9. 


271.  A  straight  line   is 

horizontal  when  it  is  parallel 

to  the  horizon,   or  water 

level 

These  floating  logs  we  in  a 
horizontal  position. 


% 
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272.  A  straiKht  line  is 
vertical  when  it  is  standing 
according  to  a  plumb  line. 

These  poplar  trees  are  in  a 
vertical  position. 


273.  A  perpendicuiar  line  is  a 
straight  line  that  meets  another 
straight  line  without  any  inclina- 
tion. 

An  oblique  line  is  a  straight 
line  that  meets  another  straight 
line  with  inclination. 


Angles. 


Right  angle.        Acute  angle.        Obtuse  angle 


5„w  ^^^  *^  ^^^  opening  between  two  lines  diverg- 

ing from  a  common  point.    The  two  lines  formine  an 

If  fil^Ii*^  ^f\    ^^^  P°»"*  ^™«»  which  the  sides  diverge 
is  the  vertex  of  the  angle. 

A  right  angle  is  formed  by  two  perpendicular  sides. 
hJtoVr^l^l  l^^  ^tle*'*^-    ^'  3  o'clock  the 
An  acute  angle  is  smaller  than  a  right  angle. 
The  hands  of  a  watoh  form  an  acute  angle  at  10  o'clock. 
An  obtuse  angle  is  greater  than  a  right  angle. 
Tl.P  Imndi  of  a  watoh  form  an  obtuse  awglo  at  5  o'olook. 
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RECTILINEAR  SURFACES 
Polygons  (severml  angles). 

275.  A  flgure  lK)unded  by  straiKht  lines  is  a  polygon. 
The  sum  of  all  these  straight  lints  is  the  perimder  of  the 
polygon. 

276.  The  principal  polygons  are:  the  quadrilateral 
(4  sides);  the  triangle  (3  angles);  the  perUagon  (5  angles); 
the  hexagon  (G  angles) ;  and  the  octagon  (8  angles). 

QUADRILATERALS. 


1.  Square.        2.  Rectangle.  3.  Rhombus. 

277.  A  square  is  a  quadrilateral  having  4  right  angles 
!ui(i  4  equal  sides.  {Fig.  1). 

278.  A  rectangle  is  a  quadrilateral  having  4  right  angles. 

(Fig.  2). 

279.  A  rhombus  is  a  quadrilateral  having  4  equal  sides, 
but  no  right  angles.  (Fig.  3). 


4.  P&raUelogram.         5.  Trapezoid.  6.  Trapezium. 


280.  A  parallelogram  is  a  quadrilateral  having  its  two 
1  iiir  of  opposite  sides  parallel.  {Fig.  4). 

A  square,  a  reotanele,  and  a  rhombui  are  alio  pandlriogrami. 

A  rhomboid  ii  a  parallelomm  having  no  right  angles.    Figure 
I  may  alao  b«  oaUed  a  rhomboid. 
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281.  A  trapezoid  w  a  quadrilateral  having  only  one 
pair  of  opposite  sides  paraUel.  (Fig.  5).  ^ 

282.  A  trapezium  is  a  quadrilateral  having  no  two  of 
Its  sides  parallel.  (Fig.  6)/  ^ 

TRIANGLES. 


7.  Equilateral    8.  Isosceles 
triangle.  triangle. 


9.  Scalene    10.  Right-angltd 
tnanfte.  trii^i^. 


—  —  ^     I  m 

283.  An ejutToteroZ  triangle  has  three  equal  sides.CFif.  7) 
An  tWfe«  triangle  has  two  equal  si«k«s.  (Fig.  8). 

A  nght^ngkd  truuncle  has  one  right  angle.  (Fig.  10). 

OTHER  POLYGONS. 


11.  Pentagon.    12.  Hexagon.    13.  Octagon.     14.  Irre^Uar 

polygon. 

are  ^ud.  ^'^'^""  '**  '''^"^'"'  '''^^''  *""  '*^  '^'^^  ^"^  «^^« 

5  fi!^^  ^in^'iA^'  ^^'-^^  "^  "^^^  polygons;  figures  2.  3.  4 
o.  O.  8,  9,  10,  14  are  uregulwr  polygons.  "b*"^  *.  o,  «, 

285.  The  6a«e  of  a  polygon  is  the 
side  on  which  it  stands. 

The  aUitmde  of  a  polygon  is  a  lino 
,  perpendicular  to  the  base,  drawa  from 

lyTT  7     the  angle  opposite. 

^  The  diagonal  of  a  polygon  is  a 
straight  line  which  joins  two  oppoaita 
vertices.  *^*^ 
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THE  SQUARE. 

286.  To  find  the  perimeter  of  a 
square. 

Example.— Find  the  perimeter  of  a 
square  whose  side  is  3  ft.  long. 

Explanation. — The  perimeter  of  a  square 
is  equal  to  the  sum  of  its  four  sides,  or  to  4 
times  the  length  of  the  side. 


Note. — Draw  fijrures  of 
the  correct  shape  in  all  your 
problems,  and  write  the  prop- 
er formula  underneath. 
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Oral  Problems. 

1.  Find  the  perimeter  of  a  carpet  4  ft.  square. 

NoTX. — A  carpet  4  ft.  square  is  a  square  whose  side  is  4  ft.  long. 

3.  At  50c  a  yard,  find  the  cost  of  the  golden  braid  necessary 
to  border  a  banner  2  yd.  square. 

i.  How  many  posts,  3  ft.  apart,  will  be  needed  in  fencing  a 
cardken  90  yd.  square  ? 

4.  Around  a  grass  plot  4.5  ft.  square,  flowers  were  planted 
i  J  ft.  apart.     Find  the  cost  of  the  flowers  at  2o  apiece. 

5.  A  garden  3o  ft.  square  was  fenced  with  a  triple  row  of 
wirp.     How  long  was  the  wire? 

Written  Problems. 


1.  Around  a  garden  2.3^  yd.  square  a  lattice  fence  was 
1  «uilt  at  the  rate  of  75c  per  running  yard.    Find  its  cost. 

2.  I  fenced  a  garden  35.75  yd.  square  with  a  wirework 
it  the  rate  of  65c  per  running  yard.  Find  the  total  expenditure 
if  the  making  cost  $3.75. 

3.  I  set  up  posts,  2.5  yd.  apart,  around  a  lot277.75ft.  square. 
'  ind  their  cost  at  9c  each. 


iif 
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4.  At  12c  each  for  poBts  and  75c  a  nmninRyard  for  wirework 
what  w  the  cost  of  fencing  a  garden  73.6  yd.  square,  the  po8t.s 
being 3.6  yd.  apart?  ^ 

-  1  J*io?!T  T*^^/f"^  °'  ***'■***'  '"^  »""«*  I  ^»y  t"  surround 
a  lot  125  rd.  3  yd.  2  ft.  square,  with  5  rows  of  wire  ? 

287.  To  find  the  area  of  a  square. 

NoTK.— An  area  is  always  the  product  of  two  dimensions. 

Example. — What  is  the  area  cf  a 
square  whose  side  is  3  ft.  long  ? 

Explanation.— This  square  may  be 
divided  into  3  rows  of  3  square  feet- 
Its  area  will  therefore  be  3  times  3  gn* 
ft.,  or  9  sq.  ft.  ^' 


1 

M.    rr. 

M.    fT. 

1 

M.  rr. 

1 

1 

M.  rr. 

1 

M.  rr. 

1 

M.   fT. 

1 
M.  rr. 

1 
to.  n. 

1. 

3. 
3. 

i. 
5. 


Oral  Problems. 

Find  the  area  ol  a  square  whose  side  is  7  ft.  long. 

At  S2  a  sq.  yd.,  find  the  cost  of  a  rug  4  ft.  squan\ 

Find  the  area  of  a  lot  20  yd.  square. 

A  linoleum  5  yd.  square  costs  $50.  Fird  the  cost  of  1  sq.  yd. 

What  is  the  value  of  a  lot  40  yd.  square  at  33io  a  sq.  ft.  ? 


Written  Problems. 

1.  A  lot  65.5  yd.  square  cost  $11  088.90.     Find  the  coht 
per  square  foot. 

2.  If  3  A.  40  sq.  rd.  of  land  cost  $1  415.70,  what  would  be 
the  pnce  of  a  lot  120  ft.  square  ? 

3.  I  have  two  lots,  one  65  yd.  sfjuarc,  the  other  128  yd 
square  If  the  first  is  worth  $1  05(J.25,  what  is  the  8ocf,nfi 
worth? 


...  ,^ 
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4.  A  person  haa  two  Jots  of  equal  quality;  the  area  of  the 
first  is  152  sq.  rd.  27  sq.  yd. ;  the  socond  is  75  yd.  square.  Find 
the  value  of  each,  if  the  second  is  worth  S200  more  than  the 
first. 

To  find  the  area  of  a  square  when  the  perimeter 
is  (iven. 

5.  The  porimetcr  of  a  square  lot  is  240  ft.  Find  the  length 
01  its  side  and  its  surface. 

6.  There  are  81  posts  4  yd.  apart  around  a  square  garden. 
Find  1  °  the  perimetor  of  the  garden;  '2°  the  length  of  its  side; 
3  "  its  area. 

7.  The  perimeter  of  a  square  garden  is  1.30  yd.  Find  1 '  its 
area;  2"  its  value  at  4c  a  square  foot. 

8.  A  square  garden,  146  ft.  in  perimeter,  was  sold  for  lilSli.S?. 
F=nd  !  °  its  surface;  2°  the  price  of  one  acre. 

9.  The  fence  nround  a  square  lot  cost  $127.96  at  7()r  per 
nmning  yard.    Find  the  perimeter  of  the  lot,  and  its  surface. 

10.  A  square  garden  Is  surrounded  with  92  posts,  each  4  yd. 
apart.    Find  the  value  of  tho  garden  at  S48.40  an  acre. 

To  find  the  side  of  a  square  when  the  area  is 
given. 

288.  8ince  the  area  of  a  square  is  the  product  of  the 
two  equal  factors  which  repi-esent  its  sides,  it  is  obvious 
♦  hat  the  length  of  a  side  is  found  by  extracting  the  square 
r(X)t  of  the  area. 

11.  The  area  of  a  square  field  is  2  WM)  wq.  yd.;  how  l(>ng  is 
its  side  ? 

12.  Express  ir  rods  the  l»-qfth  nf  a  .square  wh»ise  area  is  10 
acres. 

13.  IIow  many  yards  of  steel  wire  are  needed  to  fence  a  7-acre 
square  field  with  4  rows  of  wire  ? 
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14.  At  $1.3:^  a  rann'iig  rod,  what  will  it  cost  to  fence  a 
Bqtiare  field  whose  area  is  9  025  sq.  ft.  ? 

15.  Two  lotu  are  respectively  30  and  40  ft.  square.    Find 
the  side  of  a  square  lot  which  is  as  large  as  both. 


THE  RECTANCJLE. 

289.  To  find  the  perimeter  of  a  rectangfe. 

Example.— Find  tlie  perime- 
ter of  a  rectangle  5  ft.  long  and 
3  ft.  wiJe. 

Explanation.— The  perimeter  is 
equal  to  the  sum  of  the  4  sides  of  the 
rectangle:  h  +5+3+3  « 16  ft. 


I 
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Oral  Problems. 


1.  x*nid  the  perimeter  of  two 
rectanghs  each  10  ft.  long  and 
6  ft.  wide. 


Per.  =  B-|-B+HfHr 
Per.  =  2  times  (U  +  H). 


2.  Find  tlie  perimeter  of  a  class  30  ft.  long  and  20  ft.  wide, 

a.  Find  the  perimeter  of  a  frame  28  in.  by  22  in. 

4.  Find  the  perimeter  of  a  house  75  ft.  by  50  ft. 

5.  Find  the  perimeter  of  your  desk. 

Written  Problems. 

1.  Find  the  perimi  tor  of  a  claK-  15  ft.  10  in.  wide  and  21  ft 
8  m.  long. 

2.  The  width  cf  a  mat  is  |  its  length.  Find  the  cost  of 
trmging  it  at  30c  a  running  yard,  if  its  length  is  1.8  yd. 

3.  Mary  bordered  4  curtains,  4.15  yd.  by  0.85  yd.,  with 
fnnge  purchased  at  ItJc  a  running  yard;  she  bough*  20c  wortli 
of  thread,  and  valued  her  4J  daj's'  work  at  $1.40  each.  What 
d.d  all  this  amount  to? 
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4.  A  rectangular  field,  30.25  yd.  by  20.6  yd.,  waa  mirrouuded 
with  a  hedge  worth  25c  a  nmning  yard.    Find  the  total  expense. 

5.  A  man  pUnted  trees  3.5  yd.  apart  arotind  a  rectangular 
Karden  01  yd.  by  63  yd.,  and  charged  $8  for  his  trouble.  Find 
the  total  expense,  if  the  trees  cost  $50  per  hundred. 

290.  To  find  the  area  of  a  rectangle. 


Example. — Find  the  area  of  a 
rectangle  5  ft.  long  and  3  ft.  wide. 
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Explanation. — This  rectangle 
may  be  divided  into  5  rows  of  5 
sq.  ft.;  its  area  will  therefore  be  3 
times  6  sq.  ft.,  or  15  sq.  ft. 


Oral  Problems. 

1.  How  many  square 
inches  in  a  rectangle  1  ft. 
long  and  10  in.  wide? 

3.  Find  the  areas  of  the  following  rectangles:   1°  5  ft.  by  9 
ft. ;2»  8  ft.  by  7  ft. 

3.  Find  the  areas  of  the  following  rectangles:    1 "  4  yd.  by  1  i 
yd.;  2'  6  ft.  by  4J  ft. 

4.  Find  the  areas  of  the  following  rectangles:  1'  9  in.  by 
7i  in.;  2°  1ft.  by  8  in. 

5.  Find  the  number  of  square  feet  in  the  top  of  a  desk  2i  ft. 
by  2  ft. 

Written  Problems. 

1.  Find  the  area  of  a  classroom  floor  30  ft.  long  and  20 
ft.  wide.  What  should  be  the  area  of  the  classroom  windows, 
School  Laws  requiring  it  to  bo  ^  of  the  floor  area  ? 

2.  A  rectangular  lot  138.6  ft.  long  and  120.5  ft.  wido  waa 
sold  at  50c  a  square  foot.    Find  the  lelhng  price. 

3.  Find  the  cost  of  a  rectaneular  lot  200  yd.  by  250  yd., 
Kt  ^8.40  an  acre. 
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rate  oi  JJ4.J0  per  acrt-.     ll„w  much  money  wUl  he  receive  ? 

nni  case,  and  51.75  a  square  yard  m  the  «  cond  case. 

6.  From  a  garden  whose  area  was  1  232  .s(i.  >rl.,  I  gold  a  rec 

8.  I  bought  a  rectangular  fiold,  62  yd.  by  38  vd    at  ^o 

tr.sSur "  '-"''■" "  ^ "  ™-'^  '^-  vs 

9.  A  rectangular  prairie,  120  ft.  by  CO  ft.,  is  surrounded  bv 
oVrfon^e.'""'-    ' "'  '  °  '''  '^"'^'^  °'  ^'^^ fenc^'nWa'^ 

by^thl'hdSt.'"''  '""^  "^  °'  '^«  '«°««  """'t'P'y  th«  perimeter 
10.  I  bought  a  rectangular  lot,  720  ft.  by  242  ft    at  «5«5  an 

^^rtnSraJeighr  ''"^"  ^'"^'-   ''"'  *^^  ^^^^^  ^^^  -*  «'«> 

urc'!^th^eXT;"f^r '  P«*°««*-Tbe  unit  of  meas- 

In^li;^Sr;I^^^^^^^^  so  specified. 

r.^^u.r.d  in  puintin.  siils.  ^^K^et^^rSde^Vaffi 

11.  How  many  square  yard.s  of  plastering  are  there  in  the 
walls  and  ce.hng  of  a  hall  60  ft.  by  40  ft.,  and  27  fThi^  dSuct^ 
ing  JG  sq.  ft.  for  openings  and  baseboard  ?  ^' 

KoTE.— Area  of  the  walla  •  Perimeter  x  Height. 

Area  of  the  ceiling  >LeQ£rth  x  Width. 
Uat-  a  (iu .Ihoard  box  to  have  a  dear  idea  of  the  work, 
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12.  Find  the  coHt  of  plajjtering  the  walls  and  ceiling  of  a 
chwfiroom  32  ft.  by  18  ft.,  and  12  ft.  high,  at  32o  a  square  yard, 
deducting  ^  of  the  area  of  the  walla  on  account  of  bUckboards 
l)aHeboard  and  opening!).  ' 

13.  What  will  it  coet  to  point  both  tides  of  the  fence  surround- 
ing a  njctanguUr  field,  150  ft.  long  by  100  ft.  wide,  if  the  fence 
18  8  ft.  high,  and  the  painter  is  paid  at  the  rate  of  18c  a  square 
yard  ?  ^ 

14.  A  contractor  filed  a  bid  to  plaster  the  walls  and  ceiling 
..f  a  hall  64  ft  by  28  ft.,  and  18  ft.  high,  at  35c  a  square  yard* 
deducting  i  of  the  area  of  8  windows  each  6A  ft.  by  4*  ft.,  and 
of  2  doors  each  7  ft.  by  4|  ft.  Another  bidder  offered  to  do  the 
work  at  33c  per  square  yard,  not  allowing  for  any  openings. 
1  low  much  would  be  saved  in  choosing  the  lower  bid  ? 

15.  What  will  it  cost  to  paint  the  outside  walls  of  a  freight 
warehouse  96  ft.  by  56  ft.,  and  24  ft.  high,  at  27c  a  square  ya«l  ? 

16.  Assuming  that  100  kths  can  cover  a  surface  of  6  sq  yd 
...w  many  bundles  of  100  laths  each  will  be  necessary  tTcover 
t  lie  walls  and  ceiling  of  a  store  75  ft.  by  20  ft.,  and  15  ft.  high, 
deducting  480  sq.  ft.  for  openings  ?    Find  the  cost  of  the  laSbs 
at  .wc  a  bundle. 

292.  Carpeting.— Carpets  are  sold  by  the  runnina 

ijard. 

Some  carpets  are  one  yard 
in  width;  others  are  }  yd.,  or 
27  in.  in  width.  Any  length  of 
carpet  can  be  bought,  but  the 
width  is  necessarily  entire; 
therefore,  in  computing  the 
'  "St  of  carpet  the  number  of  slripa  must  be  found. 

i:xAMPLE.— How  many  yards  of  carpet  are  required  to 
I  /.or  the  floor  of  a  room  20  ft.  long  and  16  ft.  wide,  if  the 
width  of  the  carpet  is  27  in.,  1  •  if  the  strips  are  laid  lenirtlj- 
\\\m^',  2"  if  the  fftrips  aro  laid  crrA^wiso? 
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Wise: 


Explanation.— 1 "  Strips  laid  length- 
15  ft,  X  12 
27 =  ^?  strips.     But  7 

will  have  to  be  bought.  Each  strip  la 
20  ft,  long;  20  ft.  x7  =  140  running  ft.; 
140  ft.  +  3  =  46J  running  yd. 

•  X  12 


2°  Strips  laid  crosswise:?"^* 


lOrr. 


27 
8s  strips.  But  9  will  ha\  e  to  be  bought. 
Each  strip  is  15  ft.  long;  15x9  =  135 
running    ft.;    135    ft. -5-3  =45    running 

yd. 

♦K  *J*ii^^°-^  ™*^"^  y*^""^  °^  27-inch  carpet  will  be  required  for 
r.=  J^;  ,''°^  rooms,  strips  running  lengthwise:  1 "  20  ft.  bv  18  ft  • 
2° 25 ft.  by 22ft.; 3° 28 ft.  6 in. by  22 ft.  6 in.? 

,.  **•  ,f^°T  ^'^^y  yards  of  36-inch  carpet  will  be  needed  for 
ine  loUowing  rooms,  strips  running  crosswise:  1°  26  ft   9  in 
by  15  ft.  8  m. ;  2  "  23  ft.  by  17  ft.  6  in. ;  3  •  20  ft.  9  in,  by  is'ft.  ?   ' 

9n  f?*  K^^i'^To^-^^'^'  P^  ^^•'"'^^  ^^'P^*  ^'■^  "'^ded  for  a  room 

.  ^  J  V-      *"•'  ^^  *^®  ^*"P^  ■'""  lengthwise,  and  if  there  is 

a  waste  of  6  in,  on  each  strip  (except  the  first)  for  matching  the 

pattern  ?  b    "= 

20.  Find  the  cost  of  a  carpet  27  in.  wide,  at  $1.45  a  yard 
for  a  parlor  18  ft.  by  15  ft.  8  ir .,  if  the  strip,  are  laid  lengthwise! 
allowing  9  m.  on  each  strip  (except  the  first)  for  matching  the 
pattern.  * 

293.  Paper  hanging.-Wall  paper  is  sold  and  hung 
by  the  roll.  A  single  roll  is  18  in.  wide  and  24  ft.  lone-  a 
d  .ub le  roll  is  18  in.  wide  and  48  ft.  long.  Fractional  parts 
of  rolL<»  cannot  be  bought. 

294.  Rule.  -To  find  the  number  of  rolls  needed:  1  °  Find 
the  penmetcr  of  the  ream:;  S-  Suhtad  the  width  of  all  the 
openmgs:  3    Livide  the  net  perimeter  by  18  in,,  to  find  the 


1 
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number  of  strips  required;  4°  Find  how  many  whole  strips  can 

be  cut  from  a  roll;  S"  Divide  the  number  of  strips  required  by 

the  number  of  whole  strips  that  ean  be  cut  from  a  roll;  6'*  If 

there  is  a  fraction  in  dividing,  add  1. 

XoTE. — The  ends  of  rolls  are  used  for  the  surface  above  the 
doors  and  above  and  below  the  windows. 

For  the  ceiling,  divide  the  number  of  strips  required  by  the 
number  of  whole  strips  that  can  be  cut  from  a  roll. 

21.  The  net  perimeter  of  a  room  is  72  ft.  and  the  height  of 
the  walls  above  the  baseboard  is  8J  ft.  How  many  double 
rolls  of  paper  will  be  required  for  the  walls  onlyj 

Note. — 72  ft.  -s- width  of  a  roll  (18  in.)  =the  number  of  strips 
required.  Each  strip  is  8J  ft.  long;  divide  48  ft.  by  SJ  ft.  to 
find  the  number  of  whole  strips  that  can  be  cut  from  a  roll, 
which  is  5.  Then  divide  the  number  of  strips  required  by  5 
t«  find  the  number  of  rolls. 

22.  How  many  double  rolls  of  paper  will  it  take  to  cover  the 
walls  and  ceilirg  of  a  dining  room  22  ft.  by  15  ft.,  and  11  ft. 
high  above  the  baseboard,  allowing  for  4  openings  7  ft.  by  3^  ft.  ? 
The  strips  of  the  ceiling  are  to  be  laid  lengthwise. 

23.  How  many  double  rolls  of  paper  will  be  required  to  cover 
the  walls  and  ceiling  of  a  room  23  ft.  by  18  ft.,  and  7^  ft.  above 
the  baseboard,  allowing  for  4  openings  8  ft.  by  4  ft.?  The 
strips  of  the  ceiling  are  to  be  laid  lengthwise.  What  will  the 
paper  cost  at  30c  a  roll  ? 

295.  R«ofiAg. — Shingles,  slates,  and  tiles  are  used 
in  reofing.  The  unit  of  measurement  is  the  square  ( =  100 
sq.  ft.). 

Ordinary  shingles  are  16  in.  long 
by  4  in.  wide,  and  are  usually  laid  4  in. 
to  the  weather,  thus  covering  an  area 
of  16  sq.  in.  each.  This  would  mean  9 
shingles  per  square  foot  (144  sq.  in.  -r 
16  8q.  in.  =9),  and  900  per  souare.  But 
allowing  for  waste,  1  000  shingles  are 
computed  per  square. 

Shingles  are  put  in  bundles  of  250 
each.  Parts  of  a  bundle  are  not  sold. 

Count  900  shingles  per  square,  if  the 
exposed  portion  of  each  is  4  in.  by  4| 


! 
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24.  How  many  shingles,   exposed  portion  4 
m.  by  4  in.,  would  be  required  for  a  roof  40  ft 
long,  and  measuring  20  ft.  from  ridge  to  eaves  ' 
How  many  bundles  ? 

nJi^iAi^'^^  ^^  ^  shingles,  exposed  portion  4  in.  by  4  in 

^;^T^^       ^'  P®.  f°of  of  a  bam  is  80  ft.  long;  its  v/idth 

-/:■.-.  A  on  both  sides  of  the  ridge  consists  of  two  parts 

'  each  20  and  15  ft.    Find  how  many  bundles  of 

shmg  cs  are  needed  for  roofing,  the  exposed  portion  of  each 

shmgle  bemg  4  in.  by  4  in.  i  p"  eacn 

27.  How  many  shingles  would  be  needed  in  N°  26   if  the 

KT'*'"".^'^  *^'/°°^  ^^'•^  '=«^'«'-«d  ^i*h  shingles  laid  4 J 
m.  to  the  weather,  and  the  lower  portion  with  shingles  laid  5  in 
lo  tne  weather  ? 

28.  How  many  slates  16  in.  by  10  in.  would  be  required  ner 
square,  the  exposed  portion  of  each  being  10  in.  by  6  in.  ? 

296.  Paving. 

29.  How  many  bricks  8  in.  long  and  4  in.  wide  are  necessary 

osrar^^'''*  ''^  '^-  'r*^  ^"^  ^'  ^''  ^^«?    ^^-^  theS 
cost  at  54  per  square  yard. 

30.  How  many  paving  stones  9  in.  by  5  in.  are  nece«sarv 
to  cover  a  street  1  mi.  long  and  40  ft.  wide  ?  "^ 

297.  To  find  one  dimension  of  a  rectangle  when 
the  area  and  the  other  dimension  are  given. 


Area  -^  Altitude  =  Base,  j  Area 
A 

=  B, 

Al. 


Base  =  Altitude. 
A 

—  =  Al. 
B 
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T^.   1'.  '^^^  *^  *>'  *  rectangle  is  20  sq.  ft.,  and  its  width  is  4  ft. 
Find  Its  length. 

2.  Find  the  breadth  of  a  desk  whose  area  is  12  sq.  ft.  and 
whose  length  is  4  ft. 

3.  If  the  area  of  a  floor  is  600  sq.  ft.,  and  its  length  .30  ft., 
what  18  Its  breadth  ? 

4.  The  area  of  a  window  is  .32  sq.  ft.,  and  its  height  8  ft. 
Find  Its  breadth. 

5.  If  a  rectangular  field  which  contains  1  A.  is  20  rd.  long, 
what  IS  Its  width  expressed  in  feet  ? 

Written  Problems. 

1.  Find  the  length  of  a  rectangular  field  which  contains 
1  102  sq.  yd.,  if  its  width  is  29  yd. 

2.  Find  the  width  of  a  rectangular  field  whose  length  is  65 
yd.,  if  it  cost  $1  287  at  45c  a  square  yard. 

3.  Had  the  perimeter  of  a  rectangular  lot  whose  area  is 
1  90-1  sq.  yd.  and  length  56  yd. 

4.  A  rectangular  piece  of  land  36  yd.  long  cost  $3  564  at  45c 
a  square  yp/d.  What  would  the  fencing  come  to  at  70c  a 
running  foot  ? 

5.  A  piece  of  land  is  180  ft.  wide  and  contain.s  1  A.  38  sq.  rd. 
10  sq.  yd.  4  sq.  ft.  72  sq.  in.  How  many  trees  could  be  planted 
around,  placing  them  10  yd.  apart  ? 

298.  Increasing  or  decreasing  areas. 
Written  Problems. 

1.  What  must  be  the  area  of  a  cloth  that  will  reach  over  .25 
yd.  on  every  side  of  a  rectangular  table  2  yd.  long  and  1 .25  yd. 
wide? 

2.  A  rectangular  sheet  of  paper  is  14  in.  by  8^  in.  If  you 
were  to  cut  off  a  slip  ^  in.  wide  from  every  aide,  what  area  would 
you  thus  take  away  ? 
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3.  A  portrait  is  20  in.  long  and  16  in.  wide.  The  frame  around 
it  is  3  in.  wide.  Find  1  °  the  area  of  the  portrait ;  2  °  the  outside 
perimeter  of  the  frame  in  yards. 

Note.— Picture-frame  makers  always  use  the  outside  perim- 
eter in  their  calculations;  it  is  found  by  adding  twice  of  the 
rnirae  to  each  dimension  of  the  picture.  This  is  because  one  half 
or  each  comer  is  sawed  off  in  making. 

4.  An  artist  painted  a  picture  8  ft.  by  6  ft.  Find  the  cost 
of  framing  it  at  $1  a  running  foot,  if  the  frame  is  6  in.  wide. 

5.  How  long  a  fence  is  needed  to  surround  a  house  12  yd. 
front  and  15  yd.  deep,  if  the  fence  is  to  be  5^  yd.  from  the  house 
on  every  side?  Find  the  area  of  the  space  between  the  house 
and  the  fence. 

THE  PARALLELOGRAM. 
To  find  the  area  of  a  parallelogranio 

Example. — ^Find  the  area  of  a 
parallelogram  whose  base  is  15 
it.  and  altitude  10  ft. 

Explanation. — If    the   left-hand 
triangle  were  cut  from  this  parallel- 
ogram   and  placed  at  the  right,  the 
1  -  **  I  J  ^^ ,.  ,  .  .     ^^"■*^    would    become    a    rectangle 

1.)  tt.  long  and  10  ft.  high,  th.  area  of  which  would  be  1.50  sq.  ft. 

Oral  Problems. 

1.  The  base  of  a  par- 
allelogram is  0  ft.,  and  its 
altitude  is  4  ft.  Find  its 
area. 

2.  Find  the  area  of  a  parallelogram  whose  base  is  .3i  ft   and 
altitude  2  ft. 

.  3.  What  is  the  area  of  a  'parallelogram  whose  base  is  .3  ft. 
8  in.,  and  altitude  3  ft.  ? 

c.  *•  TJ?f  base  of  a  parallelogram  is  J  yd.,  and  its  altitude  is 
24  in.  What  is  its  area? 

5.  The  base  of  a  jiarallelograiii  is  16  ft.,  and  its  altitude  8  ft. 
rind  Its  area. 
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Written  Problems. 

1.  What  ia  the  area  of  u  parallelogram  whose  base  is  40 
ft.  and  altitude  30  ft.  ? 

2.  A  crossharrod  pattern  contains  42  paralloloprum.-  each 
1 .5  in.  long  and  .8  in.  wide.    Find  the  area  of  the  parallelograms. 

3.  How  many  parallelograms  are  there  in  a  piece  of  check 
silk  containing  108.864  sq.  in.,  if  the  bpsc  of  epch  pnrallelojrram 
iH  .18  ft.  and  its  altitude  .12  ft.  ? 

4.  The  area  of  a  parallelogram  is  30.25  A.;  its  altitude  ii 
Find  its  base. 

5.  A  tessellated  work  contains  35  s(iuarP8  and  30  parallelo- 
grams. Find  its  area,  if  the  side  of  each  square  is  1.1  in.  long, 
and  if  the  base  and  altitude  of  each  parallelogram  ore  rrspe'«tively 
1.4  in.  and  .7  in. 

THE  TRIANGLE. 

To  find  the  area  of  a  triangle  when  its  base  and 
altitude  are  given. 


60^  rd 


r-n^ 


299.  You  see  that  the  area  of  a  triangle  equals  r»ne 
half  of  the  area  of  a  rectangular  figure  having  its  ba^^o 
and  altitude. 

The  first  two  triangles  contain  -^=8  sq.  in.;   the  other, 


'^=16  8q.in. 


11 
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and  altttudeT'"  *'  ''^'  ^*'*  °'  ^  "'«*'^"'^^«  "^  th«  «»»«  base 
altitid?? in.?'  '''^  "^^  °^  *  *"'*"^'«  ^»»°««  ^««  «  8  in.,  and 
Findklirea.*"^  °'  *  *"''"*^'«  '■«  ^0  '"••  »"d  it«  al«t«de  8  in. 

R^i  JJ^th^a^rea'o?  iKSniV.'  "-  ^"'  '*«  ^'"''^'^  '^  '"• 
altitudrrej  in."  '"^*  °^  *  *"*°^'"  ^'^"^  ^^  '"  120  in.  and 

Written  Problems. 

1.  Find  the  areas  of  the  triangles  whose  bases  and  altitudes 
are  as  follows:  1 »  40  ft.,  30  ft.;  2"  1.35  yd.,  .86  yd.;  3»  158.8  ft., 
108.6  ft. 

2.  Find  the  value  of  a  triangular  lot  whose  base  is  12  8 
yd.  and  altitude  11.6  yd.,  at  25c  a  square  yard. 

3.  How  many  square  feet  are  there  in  the  gables  of  a  house 
that  IS  20  ft.  wide,  the  ridge  of  the  roof  of  the  house  being  10 
ft.  higher  than  the  foot  of  the  rafters  ? 

4.  The  surface  of  a  church  steeple  is  made  up  of  6  triangles 
Fmd  the  total  area,  if  the  base  of  each  triangle  is  20  ft.,  and  its 
altitude  65  ft. 

•    J'  7^*"  ^""^  "^  *"  triangular  field  is  30  rd.,  and  the  altitude 
18  40  rd.  How  many  acres  docs  it  contain  ? 

To  find  one  dimension  of  a  triangle  when  the 
area  and  the  other  dimension  are  given. 

300.  Rule.~Multiply  the  area  byS,  mid  dimde  the  prod- 
uct by  the  given  dimension;  cr  divide  the  area  by  one  half 
of  the  given  dimensian. 
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1.  The  area  of  a  trianf^Ie  is  50  sq.  ft.,  and  its  altitude  10  ft. 
What  is  its  base  ? 

2.  What  is  the  altitude  of  a  triangle  whose  area  is  100  sq. 
in.,  and  base  1  ft.  8  in.  ? 

3.  What  is  the  base  of  a  trianfifle  whose  area  is  16  sq.  yd., 
and  altitude  12  ft.? 

4.  The  area  of  a  triangle  is  a  J  sq.  yd.,  and  its  base  10  ft. 
Find  its  altitude. 

5.  The  area  of  a  triangle  is  i  A.,  and  its  base  40  rd.    What 
is  its  altitude  in  feet? 


Written  Problems. 

1.  Find  the  altitude  of  a  triangle  whose  area  is  1  064  scj. 
ft.,  and  base  56  ft. 

2.  The  area  of  a  triangle  is  6  960  sq.  ft.,  and  its  altitude 
96  ft.    What  is  its  base? 

•'Id  $257.60  for  a  triangular  piece  of  land  bought  at 
1  •  J  yard.     If  its  altitude  is  35  yd.,  what  is  its  base  ? 

.tanpr.;  a  rectangular  field  30  yd.  by  24  yd.  for  a  trian- 
gular lield  of  a  equal  area.  Find  the  altitude  of  this  triangle, 
if  its  base  is  40  yd. 

5.  A  triangle  whose  base  is  6  in.,  and  altitude  4.8  in.,  is 
equal  in  size  to  another  triangle  whose  base  is  8  in.  Find  the 
altitude  of  the  latter  triangle. 
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To  find  the  hypotenuse  of  a  right-angled  tri- 
angle. 

301,  The  hypotenuse  is  the 
side  opposite  the  right  angle. 

Observe  the  squares  formed  on 
the  sides  of  the  annexed  right- 
angled  triangle.  You  will  see  that 
the  square  on  the  hypotenii-se 
contains  as  many  units  as  the 
square  on  the  base  and  the  square 
on  the  altitude  together.  Hence 
the  principle: 

The  square  of  the  hypotenuse 
equals  the  sum  of  the  squares  of 
the  other  two  sides. 

And,  the  square  of  the  hypo- 
tenuse minus  the  square  of  the 
altitude  equals  the  square  of  the 
base;  and,  the  square  of  the  hypo- 
tenuse minus  the  square  of  tho 
base  equals  the  square  of  the 
altitude. 


VHy.»=Hy.;  VAI.»  =  A1.;  VB^^B. 


1 


Written  Problems. 

1.  Find  the  length  of  the  hypotenuse  when  the  sides  are: 
1  °  30  ft.  and  40  ft. ;  2  M5  yd.  and  60  yd. 

2.  Find  the  base  of  each  of  the  right-angled  triangles  whose 
other  sides  are  here  given:  1  °  hypotenuse  25  ft.,  altitude  15  ft.; 
2°  hypotenuse  12.5  yd.,  altitude  7.5  yd. 

3.  Find  the  altitude  of  each  of  the  right-angled  triangles 
whose  other  sides  are  here  given :  1  °  hypotenuse  1  ft.,  base  .8  ft. ; 
2 "  hypotenuse  35  yd.,  base  28  yd. 

4.  How  far  apart  are  the  opposite  comers  of  a  rectangular 
lot  08  ft.  long  and  51  ft.  wide  ? 

5.  How  long  is  the  diagonal  of  a  blackboard  4  ft.  square  ? 
(2  decimaU), 
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6.  Find  the  nerimeter  of  a  right-angled  triangle  whose 
banc  is  240  ft.,  and  altitude  160  ft.  (2  decimals). 

7.  Two  yachts  sailed  from  the  same  port;  one  went  40  mi. 
north,  and  the  other  30  mi.  east.    How  far  apart  were  they  then  ? 

8.  A  ladder  leaning  aga.ast  a  wall  reaches  36  ft.,  its  foot 
Ix-ing  27  ft.  from  the  wall.    How  long  is  the  ladder  ? 

9.  What  is  the  distance  from  a  lower  comer  to  the  opposite 
upper  comer  of  a  room  16  ft.  by  12  ft.,  and  10  ft.  high  ?  (2  deci- 
ninls). 

10.  A  60-foot  ladder  is  so  placed  in  a  street  as  to  reach  on 
one  side  to  a  window  23  ft.  high,  and  on  the  other  side  to  a 
window  37  ft.  high.  Can  you  find  the  width  of  the  street  ?  (2 
decimals). 

To  find  the  area  of  a  triangle  when  Its  three 
sides  are  given. 

302.  Rule.— /°  Find  half  the  sum  of  the  three  sides;  2° 
separately  subtract  each  side  from  half  the  sum  of  the  three 
sides;  S°  find  the  continued  product  of  the  three  remainders 
and  half  the  sum  of  the  three  sides:  4°  extract  the  square 
root  of  the  continued  product. 

Written  Exercises. 

Find  the  a.tua  of  the  triangles  whose  three  sides  axe: 
1.     16,  58,  and  70  ft. 
38,  40,  and  74  ft. 
45,  60,  and  75  ft. 
270,  170,  and  150  ft.  (2  decimals). 
200,  300,  and  400  ft.  (2  decimals). 
80,  90,  and  120  yd.  (2  deciTuals^. 
20,  ?0,  and  30  yd.  (2  decimals). 
11.0,  11.5,  and  20  yd.  (2  decimals). 
8.75,  8.75,  md  15  yd.  (2  decimals). 
60,  20,  and  50  yd.  (2  decimals). 


2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
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PRACTICAL  MEASUREMENTS 


THE  TRAPEZt>ID. 
To  find  the  area  of  a  trapezoid. 


=^j^.^^.....,      303.  Example 
!      . — Find  the  area 
*(  /    of    a    trapezoid 
:•'    whose  altitude  is 
■  ■'     4  in.,  and  parallel 
sides  are  respec- 
tively 10  in.  and  8  in. 

Explanation. — If  a  tropozoid  has  !ts  duplicate  turned  ov»t 
and  ntted  to  it  as  shown  in  the  diagram,  the  two  together  form 
a  large  parallelocram.  In  this««xample,  the  paralleloKram  would 
be  18  .long  and  4  in  wide;  its  area  would  be  72  sq.  in.;  72+2 
"36,  t.  }  the  area  of  tho  paralleloTram.  or  the  area  of  the  trap- 
ezoid. 


I 


^Pg^  ^  (Longer  base  +   shorter  base)    X   Altitude 

A  _  (B  +  b)  X  Al. 
A 


Oral  Problems. 


Find  the  areas  of  trapezoids  with  altitudes  first  given 
below,  followed  by  the  two  parallel  sides: 

1.  6  in.,  7  in.,  and  13  in.       '6.  3.5  in.,  1  in.,  and  3  in. 

2.  10  in.,  8  in.,  and  12  in.       4.  6i  in.,  9  in.,  and  1 1  in. 

5.  12  in.,  1 ;  in.,  and  19  in. 


Written  Problems. 

I.  Find  the  areas  of  trapezoids  whose  dimensions  are:  1° 
longer  base,  1.20  yd.;  shorter  base,  .(50  yd.;  altitude,  1.10  yd.; 
2°  longer  base,  1 18  ft.;  shorter  base,  5H  ft. ;  altitude,  65  ft. 
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2.  The  puruUel  sides  of  a  platfonu  are  :v  ami  20  ft.;  and  its 
breadth  is  15  ft.  At  $1.05  per  wiuare  yard,  what  will  it  cost 
to  cover  this  platform  with  carpet  ? 

3.  There  is  a  field  in  the  form  of  a  trapezoid  which  has  an 
altitude  of  9()S  ft.  The  parnllel  sides  are  550  ft.  and  350  ft. 
long  respectively.    What  is  the  field  worth  at  S-10  ar  acre  ? 

4.  A  lot  in  the  form  of  a  tra|)ezoid  has  its  par  el  sides  534 
ft.  and  3<i6  ft.  in  length.  The  ptTpendicular  dis^  ice  between 
them  is  4M  ft.  Find  the  price  of  1  A.,  if  the  whole  lot  is  worth 
S250. 

5.  A  garden  was  given  a  second  tillage  by  3  men,  at  tlie 
rate  of  $9  an  acre.  How  much  should  each  man  receive,  if 
the  parallel  sides  of  this  ;':vr<len  are  312  and  172  ft.,  and  its 
altitude  is  600  ft.  ? 

To  find  one  of  the  dimensions  of  a  trapezoid. 

304.  Rule. — To  find  the  altitude  of  a  trapezoid,  divide 
.  twice  its  area  by  the  sum  of  its  parallel  sides. 

To  find  the  sum  of  the  parallel  sides  of  a  trapezoid,  divide 
tivice  its  area  by  its  altitude. 

Oral  Problems. 

1.  Fiiid  the  altitude  of  a  trapezoid  whoso  aron.  is  48  .in. 
Mul  parallel  sides  are  5  and  7  in. 

2.  Find  the  sborter  base  of  a  trapezoid  \\iiOi  art^a  is  HO  sq. 
in.,  altitude  0  in.,  and  longer  lase  12  in. 

3.  Find  the  longer  base  of  a  tri.  >  oid  w1io.,p  area  is  100 
sq.  in.,  altitude  ij  in.,  and  shorter  bt..,-    j  in. 

4.  Find  both  bases  of  a  trapezoid  whose  area  is  15  sq,  in., 
and  altitude  2  in.,  if  the  longer  base  is  twice  the  shorter  base. 

5.  Find  both  bases  of  a  trapezoid  whoso  area  is  75  sq.  in., 
altitude  5  in.,  and  shorter  base  |  of  the  longer. 

Written  Problems. 

1.  The  area  of  a  trajtezoid  is  48  sq.  in. ;  if  its  parallel  bases 
are  7  and  5  in.,  find  its  altitude. 


Jtf 
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2.  If  the  area  of  a  trapezoid  is  1  963.5  sq.  ft.,  the  altitude 
38.5  ft.,  and  the  longer  base  68  ft.,  what  is  the  shorter  base  ? 

3.  Find  the  longer  base  of  a  trapezoid  whose  area  is  2  122.8 
sq.  yd.,  altitude  36.6  yd.,  and  shorter  base  47.8  yd. 

4.  Find  both  bases  of  a  trapezoid  whose  area  is  1  925.70 
sq.  yd.,  altitude  49  yd.,  if  the  longer  base  is  double  the  shorter 
base. 

5.  Find  both  bases  of  a  trapezoid  which  has  the  same  area 
as  a  square  whose  side  is  56  ft.  long.  The  altitude  of  the  trape- 
zoid is  1 12  ft.,  and  its  longer  base  equab  3  times  its  shorter  base. 

THE  RHOMBUS. 


To  find  the  area  of  a 
rhombus. 

305.  The  area  of  a  rhombus 
equals  one  half  of  the  area  of  a 
rectangle  whose  base  and  altitude 
are  the  same  as  the  longer  and 
shorter  diagonals  of  the  rhombus. 


Area  =  Longer  Diagonal  X  shorter  diagonal 

2 
A        D  Xd 


Oral  Problems. 


Find  the  area  of  each  rhombus  whose  diagonals  are: 

1.  8  ft.  and  6  ft.  3.  1  \  ft.  and  6  in. 

2.  10  ft.  and  8  ft.  4.  J  yd.  and  1  ft. 

5.  18  in.  and  \  yd. 


H 
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Written  Exercises. 
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1.  Find  the  area  of  each  rhombus  whose  diagonals  are: 
1  -  85  and  60  ft.;  2"  14.50  and  11.60  yd. 

2.  Find  the  area  of  each  rhombus  whose  diagonals  are: 
1 "  32  and  26  ft.;  2°  89.90  and  66.7  yd. 

3.  How  many  acres  are  there  in  a  rhombus  whose  diagonals 
are  80  and  40  rd.? 

4.  Find  the  area  of  a  glazed  window  composed  of  3  050 
lozenge-shaped  panes  whose  diagonals  are  .18  yd.  and  .12  yd. 

5.  A  homemade  carpet  is  composed  of  56  lozenges  whose 
diagonals  are  .16  ft.  and  .12  ft.,  and  of  34  triangles  whose  bases 
Rnd  altitudes  are  .  16  ft.  and  .06  ft.    Find  the  area  of  the  carpet. 

MISCELLANEOUS    POLYGONS. 

Written  Problems. 

1.  Find  the  area  of  a  trapezium 
whose  diagonal  is  80  ft.,  if  the  two 
triangles  formed  by  the  diagonal  are 
respectively  75  and  46  ft.  high. 

2.  What  is  the  area  of  a  regular  hexagon  com- 
posed of  equilateral  triangles  whose  bases  and 
altitudes  are  respectively  10  in.  and  8.66  in.  ? 

3.  What  is  the  area  of  a  regular  pentagon 
composed  of  isosceles  triangles  whose  bases  and 
altitudes  are  respectively  10  in.  and  6.882  in.  ? 

4.  What  is  the  area  of  a  regular  octagon  com- 
posed of  isosceles  triangles  whose  bases  and  alti- 
tudes are  respectively  10  in.  and  10.383  in.  ? 

5.  What  is  the  aica  (;f  a  regular  hexagon  each  of  whase 
sides  is  8  ft.,  if  the  perpendicular  distance  from  the  center  to 
each  side  is  6.928  ft.  ? 
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CURVILINEAR  SURFACES 

THE  CIRCLE. 

306.  A  circle  is  a  plane  figure  bounded  by  a  curved  line, 
every  point  of  which  is  equally  distant  from  a  point  within 
called  the  center. 

The  curved  line  that  bounds  a  circle  is  called  its  cir- 
cumference. 

The  bottom  of  a  bucket  ropresents  a  circle;  the  rim  of  a  bucket 
represents  a  circumference. 

307.  The  radius  of  a  circle  is  the 
distance  from  the  center  to  the  cir- 
cumference. 

An^  numbrt  of  radii  may  be  traced 
in  a  circle.  All  the  radii  of  a  circle  are 
equal. 

308.  The  diameter  of  a  circle  is  a 
straight  line  passing  through   the 
center  and  terminating  in  the  cir 
cumference. 

Any  number  of  diameters  may  be  traced  in  a  circle.     All  the 
diameters  of  a  circle  are  equal. 
The  diameter  equals  two  radii. 

309.  Any  part  of  a  circumference  is  an  arc. 

One  fourth  of  the  circumference  is  an  arc  of  90  degrepR. 

A  straight  line  uniting  the  extremities  of  an  arc  is  a 
chord. 

A  straight  line  cutting  a  circumference  is  a  xccant;  it  is 
a  prolonged  chord. 

A  straight  line  which  touches  a  circumference  wi  hour 
cutting  it  is  a  tangent. 

310.  To  find  the  circumference  of  a  circle. 

An  unrolled  circumference  forms  a  straight  line  which  can 
easily  be  measured.     With  a  strinK  you  can  find  the  oircumfer 
ence  of  a  hoop,  bucket,  or  round  table;  the  length  of  the  string 
in  each  instance  would  be  a  little  more  than  3  times  the  lenG^th 
0    lie  diameter,  exactly  3.1416  times. 


CURVILINEAR  SURFACES 


Oral  Problems. 
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Circumference  =  Diameter  X  3.1416. 
C  =  D  X  3.1416. 


1.  Find  the 
diameter  when 
the  radius  is  10 
feet.;  8J  ft. 

2.  Fi.id  the 
radius  when  the 

diameter  is  1^  ^n. ;  21  ft. 

3.  Find  tbo  circumference  when  the  diameter  is  10  ft. 

4.  Find  the  circumference  when  the  radius  is  5  ft. 

5.  Find  the  circumference  when  the  diameter  is  100  in. 

Written  Problems. 

1.  Find  the  circumference,  given  the  "diameter:  1"  40  in.; 
2' 7.5  ft.;  3"  .75  yd. 

2.  What  is  the  circumference  of  a  circle  whose  radius  ia 
1°  3  in.;  2«  3.5 ft.;  3' .9  yd.? 

3.  The  hind  wheel  of  a  carriage  made  1  000  revolutions  in 
going  a  certain  distance.  Required  the  distance,  if  the  diameter 
of  the  wheel  is  1.5  yd. 

4.  The  hind  wheel  of  a  carriage  makes  50  revolutions  a 
minute.  At  this  rate,  how  many  miles  will  the  carriage  run  in 
8  hr.  20  min.,  if  the  radius  of  the  wheel  is  .65  yd.  ?  (2  dednuds). 

5.  What  is  the  circumference  of  a  wire  whose  diameter  is 
.63  in.  ? 

To  find  the  diameter  of  a  circle. 

311.  Rule. — Divide  the  circumference  by  3.1416. 

Written  Problems. 

1 .  Find  the  diameter,  given  the  circum- 
ference: 1»  314.16  in.;  2°  471.24  ft.;  3° 
376.992  yd. 

2.  Find  the  radius,  given  the  circumference:  1°  62.832  in.; 
2°  14.1372  ft.;  3"  188.496  yd. 

3.  The  fence  around  a  circular  pond  cost  $157.08  at  f5  a 
running  yard.    What  is  the  diameter  of  the  pond  ? 
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4.  What  is  the  diameter  of  a  tree  that  is  125.664  in.  in 
rircuniffcienre? 

5.  The  circumfprence  of  the  earth  is  24  856.3392  miles; 
what  is  its  diameter? 

312.  To  find  the  area  of  a  circle. 


A  close  observation  of  the  accompanying  fifcures  will  make 
It  evident  for  you  that  a  circle  may  be  regarded  as  composed 
of  a  la^e  number  of  small  triangles,  the  sum  of  whose  bases 
forms  the  cireuniference  of  the  cu-cle,  and  whose  altitude  la  the 
radms  of  the  circle.  Hence,  the  area  of  the  circle  must  be  thn 
same  as  that  of  all  these  small  triangles,  or  the  product  of  th- 
circumference  by  half  the  rndius. 

When  the  radius 
nlone  is  given,  first 
find  the  circum- 
ference by  multi- 
plying twice  tho 
radius  by  3.1416; 
then,  multiply  by 
half  the  radius. 

I LUSTR  ATioN.— Area  ^Radius  X  2  x  3.1416  x  Radius. 
which  simplified  gives:  Area=.Square  of  the  radius X3.14WJ; 
or  A  =  R'X3.1416. 

When  the  diameler  nlone  is  given,  first  multiply  it  by  3.1416: 
this  gives  the  circumference  of  the  circle;  then  multiply  by  half 
the  diameter  (radius),  and  divide  by  2. 

TLLD8TRATTOV— Art.«^J^i'"^i^^<^r     X    3.1416     X    Diameter, 

2  X  *^ 
which  simplified  gives:  Area  =  Square  of  the  diameter X. 7851; 

'  r  A   =  D"   X  .78')4. 
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1.  Find  the  area,  given  the  radius  as  follows:  1°  10  in.;  2' 
.4  ft.;  3°  12.75  yd. 

2.  Find  the  area,  K'vcn  llie  dianifter  a.s  follow-  1°  10  in.; 
2°  2.7  ft.;  3°  12.9  yd. 

3.  Find  the  area,  given  the  circuiiift  nncf  ;i-<  follows:  1^ 
62.a32  in.;  2°  1 J  1.372  ft.;  3°  18.8496  yd. 

4.  Find  the  co.st  of  a  circular  oilcloth  2.»»  yd.  in  dijirncti  r, 
at  50c  a  square  yard. 

5.  The  distance  around  a  circular  jwrk  i  U  mi.  Wliat  is 
its  area  in  acres  ?  (2  decimah). 

6.  A  cow  is  fastened  to  a  stake  by  a  halter  22  ft.  lon^.  < Her 
what  area  can  the  cow  graze  ? 

7.  A  circular  pond  is  251.328  ft.  in  ciicuuifcrence.  What 
would  the  cementing  of  this  pond  cost  at  .?1.05  a  square  yard  ? 

8.  In  the  middle  of  a  lot  25  yd.  s(iuare  is  a  circular  pond  20 
yd.  in  diameter.    Find  the  area  without  the  pond. 

9.  One  circle  has  a  diameter  10  in.  long;  another  circle 
has  a  diameter  twice  as  long.  The  second  circle  is  how  many 
times  larger  than  the  first  ? 

10.  Within  a  figure  20  ft.  scjuare  is  a  circle  20  ft.  in  dianif  ter. 
The  circle  is  wl.at  part  of  the  square  ?     (4  (lechnah). 

To  find  the  radius  of  a  circle  when  the  area  is 
given. 

313.  Rule. — Divide  the  area  by  3.H16,  and  extract  the 
square  root  of  the  quotient. 

Note  I. — 7vlultiply  the  radius  Dy  2  to  find  the  diameter. 

Note  II. — Multiply  the  radius  by  2  and  by  3.1416  to  tind  the 
circumference. 

Written  Problems. 

1.  Find  the  radius  of  a  circle  whose  area  is  314.16  sq.  ft. 

2.  Find  the  diatnoter  of  a  circle  rthose  area  is  157.08  sq.  ft. 
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3.  Find  thy  circumference  of  a  circle  whose  area  is  786.4  sq. 

yd. 

4.  The  area  of  a  circular  court  is  38.4846  sq.  rd.    Find  the 
diameter. 

5.  The  area  of  a  circle  is  286.488  sq.  it.    Find  the  radius, 
diameter,  and  circumference. 

To  find  the  sides  of  a  square  inscribed  in  a 
given  circle. 

Example. — What  is  ^ach  side  of  the 
square  which  can  be  uiscribed  in  a 
circle  whose  radius  is  10  in.  ? 

Explanation. — The  side  of  the  square 
is  equal  to  the  hypotenuse  of  a  right- 
angled  triangle  having  for  hase  and  alti- 
tude the  radius  of  the  curcle:  vlO'+lO"  - 
14.142  in. 


Written  Problems. 

1.  What  is  each  side  of  the  square  which  can  be  inscribed 
in  a  circle  whose  radius  is  5  in.  ?     (3  decimals). 

2.  A  circle  is  18  in.  in  diameter;  what  is  the  side  of  the 
largest  square  that  can  be  inscribed  in  this  circle  ?     (3  decimals). 

3.  Find  the  ^--ea  of  the  square  inscribed  in  a  circle  whose 
radius  is  20  in. 

4.  Find  the  side  of  the  largest  square  log  that  can  be  hewn 
from  i  round  piece  of  timber  whose  smaller  end  is  2f  ft.  in 
diameter.     (3  decimals). 

5.  Find  the  side  of  the  largest  square  log  that  can  be  hewn 
from  a  round  piece  of  timber  whose  smaller  end  is  4  ft.  in  circum- 
ference.    (1  decimal). 
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THE  RING. 
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To  find  the  area  of  a  ring. 


314.  A  nnjT  is  the  surf  ace  included  be- 
tween two  concentric  circles. 

;il5.  Rule. — Subtract  the  area  of  the 
svMller  circle  from  Vie  area  of  the  larger 
circle. 

Note. — Or  else,  subtract,  the  square  of  the  shorter  radius 
from  the  square  of  the  longer  radius,  a  ad  multiply  by  3.1416: 
A  =  (R»— r»)x3.1416. 

Written  Probleips. 

1.  The  radius  of  the  larger  circle  being  75  in.,  and  that 
of  the  smaller  circle  60  in.,  find  the  ar(«  o'  llic  ring. 

2.  A  circle  is  2.3  yd.  in  diameter,  ..nu  within  it  is  another 
circle  1.95  yd.  in  diameter.  What  area  of  the  larger  circle 
is  outside  the  smaller  ? 

3.  Find  the  area  of  the  ring  formed  by  two  concentric  circles 
whose  respective  diameters  are  ,78  in.  and  .67  in. 

4.  A  walk  6  ft.  wide  exVv  ids  around  a  circular  pond  whose 
radius  is  6  yd.    What  is  the  area  of  the  walk  ? 

5.  A  concrete  sidewalk  4  ft.  wide  extends  around  a  circular 
pond  20  ft.  in  diameter,  f'ind  the  cost  of  the  walk  at  $1.50  a 
square  yard. 

RECTANGULAR  VOLUMES 

316.  To  find  the  contents  of  a  rectangular 
volume.  "^ 

^oTE. — A  volume  is  the  product  of 
three  dimensions. 

Example. — ^What  is  the  volume 

in  cubic  feet  of  a  rectangular  block 

4  in.  long,  3  in.  wide,  and  5  in.  high  ? 

Explanation.— Each     small     cube 

,-   ,-    -    ,-,   ,-i  i        represents  1  cu.  in.;  there  are  12  such 

{    {   {    Ay        Ais,  (3  X4)  in  the  bottom  row;  and  as 

I  y^  there  are  5  rows  in  all,  we  have  3  X4  Xo 

.60  cu.  in. 
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1^^^      \'oluine  -  Length  X  Width  X  Height. 

Oral  Problems. 

Find  the  volumes  of  boxes  having  the  following  dimen- 
sions: 

».  4"X3"X2".  i.  3"x3"xr". 

2.  4"x5"xfi".  ,   4.  2"X3"X12". 

5.  !»"x9"xin". 

Written  Problems. 

1.  How  many  cubic  feot  in  a  pile  of  wwirt  8  ft.  lone   8  ft 
w  ide,  and  12  ft.  high  ? 

2.  How  many  cubic  feet  of  air  in  a  room  18  ft.  lone.  16  ft 
wide,  and  10  ft,  high  ? 

3.  How  much  will  it  cost  to  excavate  a  cellar  30  ft.  long 
18  ft.  wide,  and  8  ft.  deep,  at  35c  a  cubic  yard  ? 

4.  Find  the  cost  of  a  pile  of  wood  32  ft.  bv  4  ft.  by  6  ft  at 
$7.50  a  cord.  '  ' 

5.  Find  the  weight  of  a  squared  piece  of  timber  24  ft  lone 
18  m.  wide,  and  18  in.  thick,  at  48  lb.  per  cubic  foot. 

u  i  ,^°7  "^^"•^'  P"P''*  ^^°  ^  P''^<^<^^  ^n  !i  schoolroom  30  ft 
by  20  ft.  by  12  ft.,  at  the  rate  of  150  cu.  ft.  per  pupil  ? 

7.  A  schoolroom  30  ft.  by  25  ft.  by  12  ft.,  is  occupied  by 
29  pupils  and  the  teacher.  Find  the  number  of  cubic  feet  of 
iiir  allowed  to  each. 

•7  f*  *•  T^_f.^"*^"°''  diniensions  of  a  freight  car  are  34 ft.,  8  ft.,  an<l 
7  ft.  Fmditscapacity  m  cubic  feet.  A  farmer  loads  it  with  wheat 
to  a  height  of  6  ft. ;  find  the  number  of  bushels  of  wheat,  allowing 
li  cu.  ft.  to  the  bushel. 

9.  How  many  cubic  yards  of  earth  were  removed  in  dieBine 
atunnel495ft.  long,  40  ft.  Avide,  and  20 ft.  high? 
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10.  A  dirt  car  is  27  ft.  long,  6  ft.  wide,  and  3J  ft.  deep.  What 
is  its  capacity  in  cubic  yards  ? 

11.  A  cistern  is  12  ft.  long,  6  ft.  wide,  and  4  ft.  deep.  How 
many  gallons  can  it  contain  at  the  rate  of  tVJ-  gal.  per  cubic 
foot? 

12.  If  the  volume  of  a  ton  of  hay  is  500  cu.  ft.,  how  many 
tons  of  hay  can  be  placed  in  a  barn  48  ft.  by  15  ft.  6  in.  by  10  ft.  ? 

13.  If  the  volume  of  a  ton  of  coal  is  35  cu.  ft.,  how  many 
tons  of  coal  can  be  placed  in  a  bin  22  ft.  by  17.5  ft.  by  8  ft.  ? 

14.  A  cubic  foot  of  water  weighs  1  000  ounces,  and  a  gallon 
of  water  weighs  10  lb.  How  many  gallons  of  water  in  a  tank 
20  ft.  by  5  ft.  by  5  ft.  ? 

15.  To  drain  a  farm,  I  had  a  trench  dug  at  the  rate  of  9o 
a  cubic  yard.  How  much  did  the  digging  come  to  if  the  trench 
was  1  mi.  long,  16  ft.  wide,  and  3  ft.  deep? 

317.  Concrete,  stone  or 
br ;ck  work. 

Concrete  and  stone.  - 
The  unit  of  measurement  i.s 
the  cubic  yard. 

Burks. — The  unit  of  mea.s- 
urement  is  the  cubic  foot  of 
brickwork,     which     generally 
Cubic  yard.  (Scale  ^.)      contains  22  bricks. 

In  labor  estimates,  the  volume  equals  the  outside  perimeter 
of  the  walls  X  the  height  X  the  thickne-ss  of  the  walls.  No 
allowance  is  made  for  openings. 
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Written  Problems. 


1.  How 

28  ft.  long 
thick? 


V  many  cubic  yards  of  stone  in  the  walla  of  a  cellar 
.  21^  ft.  wide,  and  6^  ft.  deep,  if  the  walk  ate  1^  ft. 
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2.  At  the  rate  of  $1.15  a  cubic  yard  for  concrete,  what  did  I 
pay  for  the  foundation  of  a  house  30  ft  by  20  ft.,  if  the  foun- 
dation is  4^  ft.  high  and  2  ft.  thick  ? 

3.  How  many  cubic  yards  of  concrete  in  the  foundation 
of  a  house  120  ft.  long  and  110  ft.  wide,  the  foundation  beina 
9  ft.  high  and  4  ft.  thick? 

4.  If  in  the  preceding  problem,  ^  of  the  concrete  was  cement, 
i  sand,  and  the  lemainder  gravel,  how  many  cubic  yards  of 
each  of  these  materials  were  used  ? 

5.  In  problem  N"  2,  what  would  be  the  cost  of  brick  walls 
21  ft.  high  and  1  ft.  thick,  at  $8.50  per  M  bricks? 

6.  At  $8  per  M  bricks,  find  the  cost  of  the  walls  of  a  house 
36  ft.  long,  32  ft.  wide,  and  22J  ft.  high,  if  the  walU  are  U  ft. 
thick.  • 

..J  ':  \^o"«e  '8  72  ft.  long,  50  ft.  wide,  nnd  42  ft.  high.  What 
did  the  brickwork  cost  at  $17.50  per  M  bricks,  if  the  walls  ar." 
14  in.  thick  ? 

8.  A  contractor  made  a  bid  on  the  following  work-  1°  To 
dig  a  ceUar  36  ft.  by  24  ft.  by  6  ft.,  at  30c  a  cubic  yard;  2"  to 
construct  a  stone  foundation  1^  ft.  thick,  projecting  2  ft.  above 
ground,  at  $1.50  a  cubic  yard;  3"  to  furnish  the  stone  and  lime, 
at  $6  a  cubic  yard.    Find  the  Amount  of  hia  bid. 

9.  A«  ordinary  brick  is  8  in.  long,  4  in.  wide,  and  2  in. 
thick.  To  each  dimension  add  \  in.  for  mortar,  and  find  the 
volume  of  a  brick.  How  many  times  is  this  volume  contained 
m  a  cubic  foot  ? 

10.  A  farmer  constructed  a  concrete  silo  with  inside  meas- 
urements 12  ft.  long,  10  ft.  wide,  and  28  ft. 
Iiigh.  The  waUs  are  1^  ft.  thick,  and  the 
concrete  floor  upon  which  the  silo  stands 
is  2  ft.  thick.  Find  the  cost  of  this  silo, 
at  $1.1S  per  cubic  yard  for  concrete,  taking 
.  the  outside  perimeter  to  find  the  volume  of 

the  walls.    How  many  tons  of  ensilage  can  this  silo  contain, 
ftt  the  rate  of  40  cu.  ft.  per  ton  ? 
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To  find  any  dimension  of  a  rectangular  solid. 
318.  Rule.— Divide  the  volume,  by  the  product  of  any  txvo 
dimensions. 

Written  Problems. 

1.  A  box  20  in.  long  and  13  in.  wide  contains  3  900  cu.  in. 
What  ia  its  depth  ? 

2.  A  hall  41.3  ft.  lonR  and  .'10.4  f1.  wide  contains  41  341.3 
cu.  ft.    What  is  its  height  ? 

3.  A  ditch  is  3.5  ft.  wide  and  8  ft.  di-ep.  Kind  its  length, 
if  its  volume  is  1  244|  cu.  yd. 

4.  A  grain  store  contains  15  5.'>2  bushels  ui*  grain.  How 
high  is  it,  if  it  is  36  ft.  long  and  18  ft.  wide,  allowing  1{  cu. 
ft.  to  the  bushel? 

5.  The  volume  of  a  rectangular  room  is  4  221.36  cu.  ft., 
and  the  surface  of  the  floor  is  469.04  sq.  ft.  Find  the  height 
and  breadth  of  the  room,  if  its  length  is  32.8  ft. 

Board  Measure. 

319.  The  unit  of  measure  is  the  hoard  foot  {hd.ft.);  it  ia 
represented  by  a  board  that  is  1  square  foot  on  one  sur- 
face, and  1  inch  or  less  in  thickness. 

Each  of  these  little  boards  contains  1  board  foot. 
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Example  I. — How  many  board  feet  in  a  board  16  ft. 
long,  9  in.  wide,  and  1  in.  thick  ? 

Explanation. — A  board  1  in.  thick  contains  as  many  board 
feet  aa  aquarefeet,  that  is,  16  X A.  or  16x  J.  or  12  bd.  ft. 

Example  II^—How  many  board  feet  in  a  joist  16  ft. 
long,  3  in.  wide,  and  2  in.  thick? 


Explanation.-— The  area  in  square  feet  equals  IGXA  (i)i 
or  4  »q.  ft.}  4  iquar©  feet  1  in.  thick  -4  bd.  ft.,  and  2  in.  thick  - 
gbdift. 
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Oral  Problems. 

Ho'v  many  board  feet  in: 

joiste?^  '°"'  ^^  '*•  '°°*'  ^  *"•  *•**«•  •"'*  2  in.  thick?  10  rimUar 
^^  A  beam  18  ft.  Iodk.  10  in.  wide,  and  8  in.  thick  ?  10  wmilar 

hoJd»?  ^^^  *° '*•  '°"*'  ** *"•  '^''«'  »°d  1  »"•  tW«k r  10 wmilpr 
phuikif  **^°''  *'^  '^-  *""*•  ^*  *°-  '^'*«'  •«'**  2  in.  thick r  10  Bimilar 

Written  Problems. 

Find  the  number  of  feet,  board  measure,  m- 
?    i6lL^li^li::>^}ir>''^"'  2-  40  piece,  4"X4"X18'; 

3-i)Vi^2'6^'xr2''xr8r^'''=  "'  ^  P'-"  10"X12"X18'; 

S-  9w'iSST?8'' xir^^''''  ''  '  ^  P'«^  1"X5"X16'; 

4.  1  •  30  pieces  2"X  9"  X  16':  2*  18  niecea  2"  V ft"  v  iv. 
8»  27  pieces  2"X8"X6'.  i»  pieces  2   X8   X12'; 

5.  l°300piece82|"X12"XlC':2"'400pieceslVX9"Vl'V. 
3«  100  pieces |"X6"X  16'.  '""piecesit  X»  X12'; 

6.  At  $22  per  M  bd.  ft.,  find  the  cost  of  12  planks  2"  X  !<>" 
XlB'.andof  10pUnk8  3"X12"X14'.  i"~^^   a  i- 

^7.^  At  $25  per  M  hd.  ft.,  fnd  the  coat  of  604  pieces  2"X  6" 
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8.  At  130  per  M  bd.  ft.,  find  the  cost  of  160  pieces  2"  X8" 
X14'. 

9.  At  $28  per  M  bd.  ft.,  find  the  cost  of  188  pieces  6"X6" 
X18'. 

If.  At  $24  per  M  bd.  ft.,  find  the  cost  of  628  pioceu  6"X8" 
X24'. 

Boardwork. 

The  vea  in  square  feet  (hoards  being  1  inch  thick  or  less) 
represents  the  number  of  board  feet  of  lumber  in  fences,  floors, 
sidewalks,  jMirtitions,  etc. 

1.  A  lot  is  792  ft.  long  and  528  ft.  wide,  How  many  board 
feet  of  lumber  do  I  need  to  enclose  it  with  a  6-feet  fence,  if  the 
boards  are  to  be  1  in.  thick  ? 

2.  In  N°  1,  how  many  boards  will  the  lumber  dealer  deliver, 
if  the  boards  are  1"X  10"X  16'  ? 

3.  A  sidewalk  300  ft.  long  and  5  ft.  wide  is  made  of  planks 
2  in.  thick.    How  many  board  feet  of  lumb-^r  does  it  contain  ? 

4.  In  N»  3,find  the  number  of  planks,  if  each  is2"X  15"X  12'. 

5.  A  floor  is  18  ft.  6  in.  long,  14  ft.  wide,  und  1  in.  thick. 
How  many  board  feet  docs  it  contain  ? 

X.  Matched   lumber. — If  thr    boards 

y/^  are   tongued   and    grooved,    matching 

/yyy^  them  causes  a  loss.  Carpenters  find  the 

^^^^^^Ma^  number  of  board  feet  required  by  add- 

^^^^grz/KWii:^  jjjg  ^Q  ^|jg  ^oox  space  an  allowance  of 

\,  as  lumber  dealers  charge  for  the  fuU  width  of  the  lumber. 

6.  What  will  be  the  cost  of  u  matched-wood  floor  1  in. 
thick,  for  a  dining  room  30  ft.  by  20  ft.,  the  lumber  costing 
$28  per  M,  and  the  laying  65c  per  100  sq.  ft.  of  floor  space  ? 

7.  A  contractor  undertook  to  floor  a  hall  100  ft.  by  75  ft., 
with  matched  pine  1  in.  thick,  at  the  rate  of  $3.75  per  100  sq. 
ft.  of  floor  space.  If  the  lumber  cost  him  $19.50  per  M,  and 
the  laying  70c  per  100  sq.  ft.  of  floor  space,  what  was  the  con- 
tractor's {nrofit  on  the  Job  7 
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REVIEW  OF  PRACTICAL  MEASUREMENTS. 

1.  A  cloth  covere  a  table  1.25  yd.  sq.mre  and  Japs  ovrr  .3 
yd.  on  every  side.  Find  its  area. 

♦  i'  !^  r^*"nK"'a'-  lot  is  630  yd.  long,  and  iis  area  is  equal 
to  that  of  a  lot  210  yd.  square.    How  wide  is  the  rectanSr 

with  *f,l«^  T7^  *  *"""  ^  •'''^;'""«  ""^'  ^  y'^-  ^'de  was  covered 
with  ti les  .2  yd.  square,  at  $9  per  hundred.  Find  the  total 
expenditure  if  the  laying  cost  »4.50. 

4.  Find  the  length  of  the  fence  surroundinjr  a  rectanmil  r 
pavihon  12.5  yd.  by  10.25  yd.,  if  the  fence  is  4'6  vrfrom  the 
pavilion  on  every  side.  •  I'lmi  me 

5  How  many  slates  .3  yd.  by  .2  yd.,  ),  exposed  to  f  I,o  weather 
will  be  required  to  cover  a  ro<,f  1 1.5  yd.  long  and  10.3  yd.  from 
eave  to  ridge,  on  both  sides  ?  ^ 

6.  A  garden  is  16  5  yd.  square.  What  area  would  be  left 
if  I  surrounded  it  with  a  wall  .3  yd.  thick  ? 

7.  Both  sides  of  two  doors  2.4  yd.  by  1.3  yd.  were  paintrd 
at  the  rate  of  10c  a  square  yard.     How  much  did  the  work  co«t  ? 

a.  Inn'g'as  t^hfot^.      '''  ''  '"^  ^"^^'  ^^'''  ^  ^^  ^«  *-- 
9.  A  man  put  a  double  sloping  roof  on  a  house  12  5  vd 

ffThT'u-.  7  "?«"y  «q"f  r«  (100  srj.  ft.)  does  the  roof  eont.-^in 
If  the  altitude  of  each  gable  is  7.4  yd.  ? 

10.  A  young  girl  may  choo.sc  between  two  kind.s  of  silk  f<,r 

ITk  '^'^'i^^:^^  '«  -"8  yd.  wide  and  costs  41.0  a  n  nning 

vard'    If'l2  M  n.n"1  ''  '' j'"  T?^  ^"^  ^««^  «-  ^  -inning 
jard.    If  12.54  running  yards  of  the  first  are  needed  for  tC 

dress,  how  many  of  the  other  ?    How  much  do  the  prices  d/ffer' 

wJi"  ^'a^ ^l^^rt^-  °/  P'-^'^t^ring  a  hall  6.44  yd.  long,  5.28  yd 
vade  and  3.4  yd  high  at  25c  a  square  yard  for  the  wall.,,  and 
oOc  a^squnre  yard  for  tl^e  ceiling,  allowing  for  one  door  1.95  yd 
by  lOo  yd.,  and  2  windows  each  2  yd.  by  1.5  yd. 
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12.  Find  the  cost  of  whitewashing  the  walls  and  ceiling  of 
a  room  whose  length  is  7.15  yd.,  height  4  yd.,  and  width  f  of 
its  length,  at  12c  a  square  yard,  deducting  19  sq.  yd.  for  openings. 

13.  There  is  a  yard  in  the  form  of  a  triangle  whose  altitude 
is  12.4  yd.,  and  base  15.6  yd.  Find  the  cost  of  paving  it  with 
flagstones  at  the  rate  of  $1.50  a  square  yard. 

14.  What  is  the  area  of  a  triangular  field  whose  sides  are 
respectively  72,  64  and  58  yd.  ? 

15.  The  roof  of  a  pavilion  fonns  4  equal  triangles  whose 
bases  are  8.4  yd.  and  altitudes  7.6  yd.  Find  the  cost  of  covering 
it  with  zinc  at  .?2.25  a  square  yard. 

16.  The  area  of  a  triangle  equals  3  times  that  of  a  square 
whose  side  is  45.6  yd.     Find  its  altitude,  if  its  base  is  82  yd. 

17.  Find  the  cost  of  plastering  the  walls  and  ceiling  of  a 
room  16  ft.  long,  14  ft.  wide,  and  8.5  ft.  high,  at  50c  a  square 
yard,  allowing  for  3  windows  each  3  ft.  by  6  ft.,  and  1  door  3  ft 
by  7  ft. 

18.  Find  the  cost  of  carpeting  the  room  described  in  N°  17 
with  f  yd.  wide  American  Brussels  at  $1.75  a  running  yard, 
if  the  strips  nm  lengthwise  and  there  is  a  waste  of  6  in.  in  each 
strip  (except  the  first)  in  matching  the  pattern. 

19.  Find  the  number  of  double  rolls  of  pjipcr  (48  ft.  by  18 
in.)  needed  to  cover  the  wrlls  and  ceiling  (Icngthtvise)  of  the 
room  described  in  N  °  17.     Find  the  cost  at  $1.60  a  double  roll. 

20.  Before  being  carpeted,  the  room  described  in  N°  17 
was  floored  with  matched  lumber.  How  much  lumber  was 
needed,  and  what  did  it  cost  at  $55  per  M  bd.  ft.  ? 

21.  Find  the  cost  of  48  joists  IS  ft.  long,  8  in.  wide,  and  2  in 
thick,  at  $32.50  per  M  bd.  ft. 

22.  A  man  puts  a  sloping  A  roof  on  his  house,  each  slope 
being  34  ft.  by  18  ft.  How  much  will  the  shingles  cost  at  $1.50 
a  bundle  (250),  allowing  1  000  shingles  per  square  (100  sq.  ft.)  ? 

23.  I  enclose  a  garden  15  rd.  by  12  rd.  with  a  stone  wall  4  ft. 
high  and  2^  ft.  thick.  Find  the  cost  of  the  wall  at  $3.25  a  cubic 
yard,  outside  dimensions  being  u.=ed  in  calculating  the  volume. 
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24.  My  lot  is  48  yd.  by  28  yd.  Along  its  inside  borders  I 
made  an  alley  1.5  yd.  wide,  which  I  covered  with  a  layer  of 
sand  .04  yd.  thick.  Find  the  cost  of  the  sand  at  $1.06  a  cubic 
yard. 

25.  Every  stroke  of  a  pump  furnishes  3  pt.  of  water.  How 
many  will  be  iPfjuircd  to  fill  up  a  rectangular  cistern  2.7  yd. 
by  2.4.  yd.,  and  1.5  yd.  high,  allowing  6.25  pal.  to  the  cubic 
foot  ?    How  long  will  it  take  at  the  rate  of  50  strokes  a  minute  ? 

26.  I  dug  a  trench  6.8  yd.  long,  .8  yd.  wide,  and  .45  yd.  deep. 
The  earth  removed  was  cvenlj'  pnread  over  a  field  whose  froa 
is  248  sq.  yd.    How  thick  is  the  layer? 

27.  A  cubic  foot  of  water  woiphs  62.5  11».,  and  a  cubic  foot  of 
ice.  j'f-  less.  How  many  p«/unds  of  ice  can  I  place  in  a  box 
5  ft.  by  4  ft.  by  3  ft.? 

28.  Find  the  cost  of  cementing  a  circular  basin  21.6  yd.  in 
diameter,  at  §1.25  a  square  yard. 

29.  All  around  a  circular  pond  15.8  yd.  in  diameter,  is  a 
gra.sR  border  8.4  yd.  wide.  Find  the  area  of  the  pond  and  that 
of  t  he  border. 

30.  Find  the  radios  (f  a  circle  whose  area  ia  equal  to  the 
united  areas  of  the  following  polygons:  a  rectangle  40  yd.  long 
and  30  yd.  wide ;  a  triangle  w  hose  altitude  is  3  times  its  base, 
which  is  equal  to  that  of  the  rectangle;  a  parallelogram  whose 
base  and  altitude  are  respectively  50  and  30  yds. 

31.  The  diagonals  of  a  rhombus  are  respectively  15  and  8.7 
yd.    Find  the  radius  of  a  circle  of  an  equal  area. 

32.  A  cyclist  starts 
at  9  A.M.  for  a  town  20 
mi.  off.  The  hind  wheel 
of  his  bicycle  is  .75  yd. 
in  diameter;  the  rear 
sprocket  has  10  cogs; 
the  front  sprocket  has 
24  cogs,  and  is  operated 

so  as  to  make  50  revolutions  a  minute.  At  what  time  will  the 

cj'clist  reach  his  destination  ? 
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Note. — -The  space  covered  when  the  front  sprocket  makes 
one  revolution,  is  equal  to  the  circumference  of  the  hiud  wheel 
multiplied  by  the  quotient  of  the. front  cogs  by  the  rear  cogs. 

33.  The  hind  wheel  of  a  boy's  bicycle  has  a  radius  of  10  in.; 
the  front  sprocket  has  20  cogs,  and  the  rear  sprocket,  9.  How 
many  revolutions  does  the  front  sprocket  make  when  the  boy 
rides  3  miles  ? 

34.  Peter  raises  chickens.  This  fig- 
ure represents  one  of  the  nests  he 
made  for  his  sitting  hens.  How  many 
feet  of  lumber  did  he  employ  for  one 
nest  ?  Find  the  cost  of  10  similar  nests 
at  $40  per  M  bd.  ft.  (I'se  outside  dimen- 
sions). 


r1»l*i^--U' 
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35.  Peter  made  10  small  coops  like 
this  one  for  his  hens  and  chickens. 
Find  their  cost  at  $40  per  M  bd.  ft. 
Add  $1.50  for  extra  expenses. 


36.  Street  paving. — 1.  A  street  ^  mi.  long  and  50  ft.  wide 
is  to  be  paved.  First,  14  in.  of  earth  will  have  to  be  removed. 
How  many  cubic  yards?  Wliat  will  this  work  cost,  at  50c  a 
cubic  yard  ? 
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2.  Find  the  cost  of  an  8-in.  concrete  foundation  at  $1-50 
a  square  yard. 

3.  It  will  cost  Low  much  more  to  cover  the  concrete  with 
asphalt  than  to  cover  it  with  brick,  at  $3.40  a  square  yard  for 
asphalt,  and  $2.50  a  square  yard  for  brick  ? 

4.  Find  the  cost  of  the  curbstone  for  both  sides  of  this  stnu  t 
at  82c  a  running  foot,  deducting  1  000  ft.  from  the  total  length 
for  street  crossings. 

5.  A  man  has  a  frontage  of  44  ft,  on  this  street.  The 
municipality  requires  him  to  pay  half  the  co.st  of  the  curbing 
in  front  of  his  house,  and  half  the  cost  of  the  paving  in  front  of 
his  house  to  the  middle  of  the  street.  How  much  will  he  pay 
if  asphalt  is  used  ? 

Questions  on  Theory. 

Elucidate  each  answer  by  examples  cr  drawings. 

1.  What  is  the  volume  of  a  body?  (2f»5). 

2.  What  is  a  surface?  a  line?  a  point  ?  (20.:). 

rtoo^'oH^*'"®  ^  straight  line;  a  curved  line;  a  broken  line.  (267. 
^oo,  2o9). 

4.  When  are  straight  lines  parallel  ?  (270). 

5.  When  is  a  straight  line  horizontal?  vertical?  (271,  272). 

6.  What  is  a  perpendicular  line?  an  oblique  line?  (:;V3). 

7.  What  wan  angle?  a  right  angle?  an  aeute  angle?  an 
obtuse  angle?  (274), 

8.  What  is  a  polygon?  the  perimetc^r  of  a  polygon?  (275). 

9.  What  is  a  4-sided  polygon  ?  What  are  3-anglod,  5-angled. 
6-angled,  8-angled  polygons?  (276).  * 

10.  Name  the  different  4-sided  polygons. 

11.  What  is  a  square?  a  rectangle?  (277,  278). 

12.  What  is  a  rhombus ?  a  parallelogram?  (279,  280), 

13.  What  is  h,  trapezoid  ?  (281). 

14.  What  is  &n  equilateral  triangle  ?  an  isosceles  triangle  ?  a 
WMlene  triangle?  a  nght^ingled  triangle?  (283). 

15.  When  ii  a  polygon  said  to  be  rejrular?  (284). 

t^K<  ^•^^^  ^®  ^"®'  *^®  altitude,  the  diagonal  of  a  polyiron. 

/aoU'aE*?^  ^°  y^"  ^^^  ^^^*  perimeter  of  a  square?  the  area? 
(8*o,  387), 
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18.  An  area  is  the  product  of  how  many  dimensions?  (287). 

19.  How  do  ywi  find  the  length  of  the  side  of  a  square  whose 
area  is  given?  (288). 

20.  How  do  you  find  the  area  of  the  walls  of  a  room  ?  (290). 
(292)*  ^'^*  *^^  ™'^  ^^^  carpeting  a  room  lengthwise,  croaswiae! 

22.  How  is  wall  paper  sold  ?  (293). 

fl  j':  J'  y°"  wanted  to  paper  your  class  walls,  how  would  you 
find  the  number  of  rolls  needed?  (294). 

21.  What  is  the  unit  of  measurement  for  roofing?  (295). 
,.?'•  How  do  you  find  the  area  of  a  triangle  whose  base  and 

altitude  are  given?    (299). 

26.  How  do  you  find  the  altitude  of  a  triangle  whose  area 
and  base  are  given?  (300). 

27.  Name  the  third  side  of  a  right-angled  triangle.     How 
pan  It  be  found  when  the  base  and  altitude  are  given  ?  (301). 

28.  Give  the  rule  for  finding  the  area  of  a  triangle  whose  three 
--laes  are  given. 

/.,no''oS:T  ^°  y*'"  ^"**  *^®  *'"®*  °f  *  trapezoid?  of  a  rhombus? 
(jUo,  oUo). 

^.j4*'o^^oU^x  *  ^"^^^  ^  *  «iroumferenee  ?  a  radius  ?  a  diameter  ? 

(.»UD,  OW,  oUO). 

31.  Is  a  diameter  worth  two  radii?  (308). 

.12.  What  is  an  arc?  the  chord  of  an  arc?  (309). 

33.  What  is  a  secant?  a  tangent?  (309). 

^•**  ^o°T!,A?  y*'"  ^"<*  ***®  circumference  when  the  diameter 
u  given  f  (310). 

33,  How  do  you  find  the  area  of  a  circle  ?  (312). 

36.  Given  the  area  of  a  circle,  how  do  you  find  the  radiub  ? 
the  diameter?  the  cu-cumference ?  (313). 

37.  How  do  you  find  the  area  of  a  ring  ?  (315). 

.  ^U9 ^^t  "  *^®  "*"*  °'  measurement  for     one  and  concrete 
work  f  (ol7)» 

40.  What  is  the  unit  of  measureuient  rickwork?  How 

many  bncks  per  unit?  (317). 

l'l^}^'  ^^  ^^^^  yrould  you  divide  a  volume  to  find  its  thickness  ? 

(iSlo), 

42.  What  is  a  board  foot?  (319). 

P'  ^^Z^?  y°"  ^^^  *^®  number  of  board  feet  of  lumber  in 
a  noor?  (320). 

44.  Given  the  length  and  width  of  a  board,  can  you  find  tho 
t.umber  of  board  feot  it  contains  ?  What  is  missing  ? 

45.  A  board  foot  equals  what  part  of  a  cubic  foot  ? 
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321.  You  have  already  learnt,  in  d(  •inal  fractions, 
that  per  cent  stands  for  hundredths,  and  that  %  is  tlu' 
symbol  for  percent. 

Thus,   1  per  eent  =  l%    =.01    =r^;  and 

10%  =o.io=r',v  =  TV. 

25%  =0.25  =  V'(rV  =  -f. 
100%  =  1.00  =  |^3-=l. 
;  125%  =  1.25=i-^a  =  -|-. 

2^%  =  0.02H  ^  =  ,V 

The  symbol  %  takes  the  place  of  two  orders  at  the  right  of 
the  point  in  decimal  fractions,  and  of  the  denominator  100  in 
common  fractions. 


Blackboard  Exercises. 


.rcM;>  f.ri  deciir.;.!  fiactior.s: 


I. 

15%. 

6. 

35  Vf,. 

11. 

«r:. 

16. 

120%. 

21. 

112J  (" 

2. 

18%. 

7. 

40%. 

12. 

8i%. 

17. 

250'^. 

22. 

600  % 
101.5% 

3. 

25S^c. 

8. 

4%. 

13. 

125%. 

18. 

\%. 

23. 

4. 

30%. 

9. 

5%. 

14. 

37.J%. 

19. 

3  C 

i  vo- 

24. 

105i  % 
.25  % 

5. 

32%. 

10. 

8%. 

15. 

331%. 

20. 

ir/ 

t  /O' 

25. 

N'oTE. — Do  not  confound  25%  and  .25^' 


E.xpress  as 

1.  5%. 

2.  10%. 

3.  20%. 

4.  25%. 
8.  50%, 


simplified  ccmmcn  or  improper  fractions 

6.  60%. 

7.  80%. 

8.  75%. 

9.  100%. 
10.  125%. 


11.  150%. 

12.  175%. 

13.  250%. 

14.  300%. 


16.  8i%. 

17.  371^. 

3«.      i% 
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Written  Exercises. 

Express  1  °  as  decimal  fractions;  2"  as  simplified  common 
or  improper  fractions: 


1.  45% 

6.  105%, 

11.  000%,. 

16.112^%. 

2.  55%. 

7.  180%. 

12.  800%. 

17.  137^%. 

3.  65%. 

8.  275%. 

13.  350%. 

18.     .25%. 

4.  95%. 

9.  62^%. 

14.  750%. 

19.        1%. 

5.  30%. 

10.  n%. 

15.  900%. 

20.  100i%. 

Blackboard  Exercises. 


Express  as  per  cents  (%) : 

1.  0.01.  6.  0.35. 

2.  0.02.  7.  0.625. 

3.  0.10.  8.  0.875. 

4.  0.15.  9.  0.;}7.'i. 

5.  0.25.  10.  0.62.5. 


11.  1.25. 

12.  0.065. 

13.  0.005. 

14.  0.025. 

15.  1.375. 

Note. — First  reduce  the  common  fractions 
21.  -^.  26. -f .  31.  -f . 

22.4-.  27.4-. 

23.  -f .  28.  ^V  33. 

24. -f.  29.  ^V  34. 

25.  ~l.  3C.   ',.  35. 


32.  -§-. 
A. 


16.  0.62i. 

17.  0.56i. 

18.  0.12 J. 

19.  0.001 . 

20.  O.OOJ. 

to  hundredth.^. 
36.  -1-. 

38. -f. 
39. -f . 
40.  -I-. 


V/ritten  Exercises. 


Ivxpross  as  per  cents  (%): 
J.  0.33-1-.  6.  0.0025. 

2.  O.OG-f.  7.  0.003. 

.?.  O.OO-f-.  8.  0.0.875: 

i.  O.O^f ..  9.  1.0025. 

5.  0.83-f .  10.  1.005. 


1 
rs' 


11. 
12. 
13. 
14. 
15. -f. 


-I-. 


16. 
17. 
18. 
19. 
20. 


A- 
tV- 
A- 


322.  Problems  in  percentage  are  simply  problems 
Jivolvmg  fractional  relations,  either  conunon  or  decimal. 
I  lie  wording  differs  a  little.  What  was  called  the  Pas^ 
<    the  ivhole,  is  alway.s  termed  the  Base, 
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The  Base  follows  the  expressions  per  cent  of,  per  cent  m 
much  as,  per  cent  more  than,  per  cent  less  than. 

The  Base  is  considered  as  a  whole,  or  1,  or  1.00,  or  100%. 

What  was  called  the  Fraction,  common  or  decimal,  is 
here  named  the /?ate. 

What  was  called  the  Product,  is  here  named  the  Per- 
centage. 

The  Product  obtained  by  multiplying  the  Base  by  1  less 
the  fraction,  is  here  named  the  Difference. 

The  Product  obtained  by  multiplying  the  Base  by  1 
plus  the  fraction,  is  here  named  the  Amount. 

But,  Percentage,  Difference,  and  Amount  are  nothing 
but  the  products  of  the  Base  by  a  fraction, 
f-,^/;*^*""  ^^^  Rnleha.9  been  changed  into  a  common  or  decimni 
frSoMllS'"  ^'^"""'  °'  *  ^*^«  '^^•"^^  ^'^''  ^*''  '" 

Fntea^Uff  f?*®'  are  best  treated  as  common  fractions. 
JoUows  a  table  of  those,  which  should  be  thoroughly  committod 


50  %  =  --- 
25  %  =  4- 
75  %  =  ^- 
12|%=4- 

621%  =  -^ 


10%  =  A 
20%=-i- 

30%  =  ^ 
40%  =  -§- 
00%  =  -^- 

70%  =  tV 
80%  =  4- 

90%  =  A 


333%  =  4~ 
66§%  =  -§- 

16!%  =  4- 

83^%  =  -4- 

8|%  =  tV 

3i%  =  3'Tl 
Gf%  =  TV 

1?<^—  > 


4  r/  _  1 

l4%  =  Fff 

7|%  =  t't 
14f%  =  -f 

iU%=-i- 

9tV%  =  tV 


FIRST  CASE. 

To  find  the  Percentage  when  the  Base  and  Rat 
are  given. 


c2Z.  Rule. 


^a-:e  X  Rate  =Percentapp. 

J^asc  X  (l~Rate)  =  Difference. 
I'ase  X  (1  4-  Rate)  =  Amount. 
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Example  I.— What  is  25%  of  $400? 

Analysis.— $400,  the  base,  is  the  quantity  considered 
as  a  whole,  or  100%. 

100%(t)of$400-$400; 

1%   of  $400=  $4; 

25%  (i)  of  $400  =  $100. 


{ 


Formula.— Base  X  Rate   =  Pflrcsntago, 
Practice.— «400  x  25%    =  $l(K),  Ans. 


Example  II.— I  have  $80;  my  neighbor  has  40%  less 
than  I;  how  many  dollars  has  he? 

Analysis.— $80,  the  base,  is  the  quantity  considered 
as  a  whole,  or  100%.  My  neighbor  has  40%  less  than  I, 
that  IS,  a  sum  equal  to  60%  of  my  money. 

100%  (V  of  my  money  =  $80; 

1  %        of  my  money  =  $0.80 ; 
60%  (f)  of  my  money  =  $48. 


[Formula.— Base    X   (1  —  Rate) 
IPractice.— $80     X     60% 


'   Difference. 
$48,  Ans. 


Example  III.— A  man  paid  $1  000  for  a  lot,  and  2o% 
more  than  this  sum  for  a  house.  How  much  did  he  pay 
for  the  house  '  ^  "^ 

Analysis.— $1  000,  the  base,  is  the  quantity  considered 
as  a  whoe  or  100%.  He  paid  25%  more  for  the  house 
than  for  the  lot,  that  is,  a  sum  equal  to  125%  of  the  cost 
ot  the  lot. 

100%  (I)  of  the  cost  of  the  lot  =  $l  000; 

1%        of  the  cost  of  tl:e  lot  =  $10; 
125%  (f)  of  the  cost  of  the  lot  =  Sl  250. 
fPoRMULA.— Base      X  (1  +  Rate)   =  Amount. 


(.Practicjc.— $1  000  X  12.5V 


=  $1  250,  Ans. 


^^ Note.— Orally:  $1  000  plus  }  of  fl  000=  fl  000  +  $250  = 
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Find : 

Oral  Exercises. 

1.  50%  of  $100. 

2.  25%  of  $400. 

3.  75%  of  $300. 

4.  10%  of  $  .50. 

5.  20%  of  $.500. 

6.  40  %  of  $  100. 

7.  60  %  of  $  200. 

8.  40  %  of  $1000. 

9.  12J%of$  400. 
Itt.  37i%of$800. 

11.  62.J%of  UNO 

12.  87J%of$  s 

13.  i&i%otm). 

14.  33J%of  $24. 

15.  fiftij%  of  $.{(». 

What  is: 

1.  1   %  less  than 

2.  4  %        " 

3.  6|%        " 

4.  31%        " 

5.  1«J% 

$100?              6.  25% 
$  50?              7.  .50% 
$  15?              8.  10% 
$  30?              9.     5% 
$  60?            10.  20% 

more  than  $     4  ? 

"      $  lo? 

$100? 
$20? 
$  10.' 

Oral  Problems. 

u'u  '^  ^?Xl?"*JJ,.^P*'"*'^  drinking:  20%  of  his  annual  salary, 
whic'ti  13  $u00.    ^hat  sum  does  he  annually  wast"? 

2.  My  property  is  valued  at  $.50  000.     How  much  do  I  pav 
for  taxes  at  the  rate  of  1  %,  of  this  valuation  ? 

3.  50%  of  1  000  pupils  enrolled  in  a  school  have  a  Savinjr^ 
Bank  account.     Find  how  many. 

4.  Of  1  000  convicts  75%  were  addicted  to  drinking.     Find 
how  many. 

5.  Of  200  suicides  35%  were  caused  bv  ul.obol.     Find  how- 
many. 

5.  John  paid  $40  for  a  bicycle,  and  sold  it  for  .5' ;  less  than 
it  cost.     Find  the  selling  price. 

7.  A  and  B  are  partners.     A  has  invested  $1  (XK),  and  B 
20%  less  than  A,     Find  B's  investment. 

8.  One  workman  earns  42c  an  hour;  find  the  hourly  salary 
of  another  workman  earning  16jf%  less  than  the  first.  ' 

9.  One  field. contains  40  acres  of  land,  and  another  :{7',;, 
less.     l<md  the  area  of  the  latter. 

10.  A  watch  bouerht  for  $10  was  sold  for  12',';  It-ss  than  i' 
cost.     Find  the  selling  i>rice. 
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11.  T  havp  450  bu.  of  wheat,  and  2i)%  more  oata  than  wheat. 
How  many  btisholH  of  oats  have  I  ? 

12.  My  poods  cost  $800;  find  the  selling:  price,  if  I  sold  the 
Roods  for  lO'^o  more  than  they  cost. 

13.  Find  t.  mbor  of  my  pupils,  if  it  is  lftj%  jfreater  th^n 
24. 

14.  Henry  earns  $10  a  week,  and  Charles,  HTJ';,  more  than 
Fff^rry.     How  much  does  Charles  earn  a  week? 

15.  From  WKS  to  190H,  warh  t  fever,  inea«*les,  typhoid  fever, 
jind  diphtheria  caused  24  000  deaths  in  Quel>ei'.  Find  the 
number  of  deaths  due  to  t.ubefOVlosis,  it  bpin,<r  3^5''c  'greater. 

1  A.  B.  and  C  toirether  have  *1  (KM);  A  has  2'^%  of  this 
stir  •  B,  20',  t  of  it ;  iind  ( ',  the  remainder.     How  much  has  each  ? 

17.  A,  B,  and  (-  are  partn«"s,  A  havinc  invested  $2  000; 
'".  25';,  more  than  A;  and  C,  20%  less  than  A.  How  much  did 
JJ  and  C  invest  ? 

n.  I  own  06^%  of  a  lot  valued  at  $;j  000;  and  I  sell  50%  of 
i!iy  share.     What  sum  shall  I  receive  ? 

19.  T  liad  200  slieeo;  I  first  sold  25%  of  them,  and  then  3a  J  % 
of  the  remainder.     How  many  have  1  left? 

20.  I  paid  $20  for  a  suit  of  clothes,  and  40%,  more  than  this 
sum  for  an  overcoat.     How  much  did  I  pay  for  both? 


II 


Written  Exercises: 


Find: 

1.  li%  of  $720. 

2.  lf%  of  $540. 

3.  2}j%  of  $440. 

4.  31%  of  $570. 

5.  4  %  of  $625. 

6.  5  %  of  $640. 

7.  6§%  of  $225. 


8.  7|%of$182. 

9.  9^V%  of  '^209. 

10.  61%  of  $208. 

11.  18f  %  of  $147.20. 

12.  3U%  of  $137.60. 

13.  16J%  of  $109.,-)0. 

14.  8|%  of  $242.40. 


!l  ; 


f 


15.  83}%  of  $307.50. 


TV 

^Tr 

i 

i'^ 
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I 
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What  18: 
16.  1%  le««  than  1146?    21.  37i%  more  than  $19.20? 


17.  1% 

18.  i% 

19.  i% 


% 


1238?  22.  66|% 

»548?  23.75  % 

«312?  24.  87i% 

1639?  25.    1J% 

Written  Problems. 


H 
tt 
U 


166.30  ? 
$10.24? 
$16.80? 
$12.80? 


3.  Of  1  256  pupils  enrolled  in  a  schnni  ^7ior  ..„    •     . 
for  perfect  .»id„i.y.    How  „.„;  ^tTbSvedTS,"""" 

.ri;^2j:rri:s;%-Ks-ve^ 

'■    -      '.le  for  how  many  case,?  "*"'  """  *'  ^'■" 

.      ~  tlO  children  bom  of  ulcoholic  Dan>nt>    Oljor  j-   i 

in  then  „„a„cy.    Find  how  many.  Parents,  2IJ%  died 

J»w -na^y  ,a„o,„  „,  alcohol  did^this  Cl^?  tS^rtli 
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II.  A  hoiiM>  vmi  tli  6()0;  62^;,  of  the  cost  wan  paid  in  cash 
and  a  mortpigo  Kiven  for  the  remainder.    What  wa«  the  amount 
of  the  mortguge  ? 

«il?*  A-"*?"  invested  $63  408  in  raiht»ad  stock.    If  he  lost 
6^%  of  his  mvostment,  how  much  money  remained  ? 

13.  The  numfjor  of  immigrant  arrivals  in  Canada.   1906 
was  190  000;  in  1907,  34,^%  lo.^.    Find  the  latter  number.       ' 

14.  In  1!>15,  there  were  100  000  jrirls  in  the  Catholic  Elemen- 
tary Nchoois  of  Quohcc.  Find  tl  number  of  boys,  if  it  was 
f^ffyVc  less. 

o  u'','",^?^'^'  ^^^^  "^^'^  ^*  *^  *^y«  >n  the  Catholic  Model 
Schools  of  Quebec.    Find  the  number  of  girls,  if  it  was  5J%  less. 

16.  In  1915,  there  were  42  000  giils  in  the  Catholic  Academic 
bchools  of  Quebec.  Find  the  number  of  boys,  if  it  was  21^%  less. 

17.  In  all  the  Quebec  schools,  Catholic  or  Protestant,  191.5 
there  were  233  000  girls.  Find  the  number  of  boys,  if  it  wa^ 
2jftAr%  greater. 

18.  In  Quebec,  1914,  the  expenditure  for  Public  Education 
amounted  to  $8  900  000;  what  did  it  amount  to  in  1915.  if  it 

wa.s2{^|%  j^rcater' 

™  *'•  J"  ^^^^'  *h^  Quebec  hospitals  received  18  500  women, 
l-md  the  numlier  of  men  received,  if  it  was  18J4%  greater. 

20.  The  sum  collected  =n  the  Province  of  Quel)ec  by  the 
St.  Vmcent  de  P.iul  Society,  in  1914,  amounted  to  $178  000- 
what  did  it  amount  to  in  1915,  if  it  was  57ff  %  greater  ? 

21.  In  1913  and  1914,  the  St.  Vincent  de  Paul  Society  assisted 
m  all  20  500  persons;  in  1915,  37:j9r%  more.  Find  the  latter 
number. 

22.  A,  B,  and  C  engaged  in  partnership,  B  investing  "^M  848; 
(;  12J%more  than  B;  and  A,37^%more  than  B  and  Ctogether 
How  much  did  C  and  A  invent  ? 

23.  A  merchant  bought  330  yd.  of  good.-,  sold  25%  of  the 
IMirchase  at  one  sale,  and  20%  of  the  remainder  at  a  second 
-ale.    How  many  yards  remained  unsold  ? 
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24.  A,  B,  C,  and  D  started  in  business  with  a  joint  capital 
of  $15  000,  A  investing  20%  of  it ;  B,  m|%  more  than  A ;  C,  20% 
loss  than  B ;  and  D,  the  remainder.     How  much  did  each  invest  ? 

25.  In  1913,  Paul's  sales  amounted  to  SIOOOOO;  in  1914, 
they  were  20%  less  than  in  1913;  in  1915,  10%  greater  than  in 
1914;  and  in  1916,  27y'x%  greater  than  in  1915.  Find  the 
amount  of  his  sales  for  1916. 

SECOND  CASE. 

To  find  the  Rate  when  the  Base  and  Percentage 
are  given. 


324.  Rule.—; 


The  product  and  one  factor  are  given;  divide  the  product 
liy  the  given  factor  to  find  the  other  factor. 

Example  I. — What  per  cent  of  24  is  6  ? 
Analysis.— 24  =  the  base,  or  100%; 

1  =  ^  of  the  base,  or  ^f  of  100?^ ; 

6=  i^  of  the  base,  or  |  of  100^^  or  259^. 

F'oBMULA. — Percentage  -r  Base  »  Rate. 
Practice.—  6       -5-24     =25%,  Ans. 

Example  II.— What  per  cent  less  thjin  80  is  60  ? 
Analysl^.— 60  is  20  units  less  than  80. 

80  =  thebase,  or  100%; 

1  =  ^V  of  the  base,  or  ^  of  100% ; 
20  =  f^  of  the  base,  or  \  of  100%,,  or  25%. 

/FoHMULA. — Percentage  -=- Base  =  Rate, 
\Practice.—       20        -5-80    =25%,  An<. 
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Example  III.— What  per  cent  greater  than  40  is  50? 
Analysis.— 50  is  10  -nits  greater  than  40. 

40  =  the  base  '>r  100''r; 

1  =  :^  of  th    h?.-.c,  or  Vo  <  i  100%; 
10=iJof  the  l>j.s»,  or  \  o.  100%,  or  25%. 

f  Formula. — Percentage  -5- Base  =  Rate. 
IPractice.—         10        -H40     =2r,%,  Ans. 


IH 
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Oral  Exercises. 


I 


What  per  cent  of: 


i } 


1. 
2. 
3. 
4. 

5. 


2is  1? 
4is  1? 
4  is  3? 
8  is  6? 
10  is  7  ? 


6.  8013  40? 

7.  TOis-V)? 

8.  90  is  45? 

9.  60  is  20? 
10.  32  is   8? 


11.  36  is  27   ? 

12.  64  is  48   ? 

13.  81  is  27   ? 

14.  2r.  is  12|  ? 

15.  30f)  is  ir>   ? 


16.     4  is  what  per  eent  of  12?  16?  24?  40?  64? 
»7.     5        "  "      of  10?  20?  15?  60?  100? 

*8-     ^        "  "      of  6?  8?  9?  15?  20? 

**•  12        "  "      of  24?  48?  36?  72?  96' 

20.  20        "  "      of  40  ?  80  ?  30  ?  50  ?  1 20  ? 


What  per  cent  less  than ; 


21.  8  is    6? 

22.  12  is    9? 

23.  20  is  15? 

24.  2;")  is  20? 

25.  80  is  60? 


26.  20  is  18? 

27.  30  is  20? 

28.  .50  is  40? 

29.  75is.-f)? 

30.  80  is  50 .' 


What  per  cent  more  than: 


36.  8  is  12? 

37.  12  is  15? 

38.  20  is  25? 

39.  60  is  80? 

40.  16  is  24? 


41.  80  is  100? 

42.  60isl(X)? 

43.  75  is  100  ? 

44.  100  is  120? 

45.  100  is  150? 


3T.   12)  is  100? 
i2.   150  is  10(1? 

33.  200  is  urn? 

34.  300  is  100? 

35.  Sis    25? 


46. 
47. 
48. 
49. 
50. 


500  is  600? 

600  is  700? 

500  is  750? 

25  is  37J  ? 


}  is 


I? 


*  -. 
I  i 
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Oral  Problems. 


i 


1: 


i   : 


1.  A  club  wins  6  games  out  of  10;  what  per  cent  does  it  win  ? 

2.  My  income  is  $1  200,  and  I  save  $200.     What  per  cent 
do  I  save? 

3.  A  pupil  made  10  mistakes  in  writing  a  dictation  of  80 
words.     What  per  cent  of  the  dictation  was  incorrectly  spelt  ? 

4.  A  school  worth  $12  500  is  insured  for  $7  .500.    What  per 
cent  of  the  valuation  does  the  insurance  represent  ? 

5.  A  collector  charged  $20  for  collecting  a  bill  of  $400. 
What  per  cent  did  he  charge  for  collection  ? 

6.  T  obtained  a  rebate  of  $10  on  a  suit  of  clothes  marked  $40. 
What  per  cent  was  the  rebate  ? 

7.  The  assets  of  a  bank  are  $2(X)  000,  and  its  liabilities, 
$400  000.     What  per  cent  of  its  indebtedness  can  it  pay  ? 

8.  A  grocer  sold  600  lb.  of  sugar,  and  had  400  lb.  remaining. 
What  per  cent  of  his  stock  did  he  sell  ? 

9.  If  20  gal.  of  water  are  added  to  40  gal.  of  vinegar,  what 
per  cent  of  the  mixture  is  water  ?  What  per  cent  is  vinegar  ? 

10.  I  had  50  gal.  of  gasoline.  What  per  cent  had  I  left  after 
spending  10  gal.  ? 

11.  Forming  a  partnership,  A  invests  $5  000;  B,  $7  000; 
and  C,  $8  000.  What  per  cent  of  the  firm's  capital  does  each 
invest  ? 

12.  A  battalion  numbered  600  men  before  an  engagement, 
and  500  men  after.     What  was  the  loss  per  cent  ? 

13.  A  merchant  sold  5  000  lb.  of  sugar  in  1915.  and  4  000  lb. 
in  1916.     What  per  cent  loss  did  he  sell  in  1916  than  in  1915  ? 

14.  A  and  B  engage  in  partnership,  A  investing  $10  000, 
and  B,  $15  000.     A  invests  what  per  cent  less  than  B  ? 

15.  John  has  15  cows,  and  Paul  has  25.  John  has  what  per 
cent  less  than  Paul? 

16.  In  Quebec,  1904,  30  000  deaths  were  registered;  in  1914, 
36  000  deaths.     Find  the  per  cent  of  increase. 

17.  In  1911,  the  population  of  Laohine  was  10  000;  in  1915, 
15  000.     Find  the  per  cent  of  increase. 

18.  A  merchant  started  in  business  with  a  capital  of  $6  000, 
and  at  the  expiration  of  the  first  y(>ar,  ho  found  that  his  capital 
was  $7  000.     What  was  the  per  cent  of  his  increase  ? 


SECOND    CASE 


317 


»  two  in  1915.     Find  the  per  cent  of  increase. 

WW  ^  'armer  sowed  50  bu.  of  wheat,  and  harvested  500  bu 
What  was  the  per  cent  of  yield  ?  What  was  the  per  cent  of 
increase?  *^ 

Note.— A  quotient  of  1  =  100%;  a  quotient  of  10  =  1  003%. 

Written  Exercises. 

What  per  cent  of: 
1.  160  is    30?  6.    800  is    G50? 


2.  320  is  100  ? 

3.  480  is  210? 

4.  640  is  360? 

5.  160  is  110? 


7.  1600  is  1500  ? 

8.  1280  is      80? 

9.  240  is      20? 
10.    360  is    150? 

What  per  cent  less  than: 
16.  125  is    95?       21.  165  is    55? 


17.  625  is  600? 

18.  770  is  66( 

19.  875  is  125 

20.  936  is  312? 


22.  800  is  790  ? 

23.  600  is  590  ? 
4.  800  is  780? 

25.  240  is  232  ? 


What  per  cent  more  than: 
31.  480  is  680?  36.  720  is  990? 


32.  240  is  243  ? 

33.  300  is  305  ? 

34.  160  is  190? 

35.  320  is  500  ? 


37.  240  is  390  ? 

38.  800  is  1550  ? 

39.  360  is  630  ? 

40.  640  is  1040  ? 


11.  480  is  280? 

12.  720  is  660  ? 

13.  220  is  20  ? 

14.  630  is  180  ? 

15.  560  is  240  ? 

26.  540  is  90  ? 

27.  210  is  30? 

28.  360  is  210? 

29.  I  is   I? 

30.  f  is   I? 

41.  480  is  900? 

42.  420  is  770  ? 

43.  900  is  1300  ? 

44.  f  is   I? 

45.  i    in       I? 


Written  Problems. 

1.  My  annual  income  is  $1  250.    What  per  cent  of  my 
income  do  I  save  if  I  lay  up  $262.50  ? 
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2.  You  have  read  78  pages  in  a  book  of  300  pages;  what  per 
cent  of  the  book  have  you  read  ? 

3.  Of  15  problems  a  pupil  figured  out  8  correctly.  What 
per  cent  will  he  be  marked  ? 

4.  From  a  cask  containing  25  gal.  2  qt.,  there  escaped  9 
gal.  2J  qt.    What  per  cent  leaked  out  ? 

5.  A  farm  contained  50  A.  in  wheat,  65  A.  in  com,  45  A.  in 
oats,  75  A.  in  hay,  125  A.  in  woodland,  and  15  A.  in  orchard. 
What  per  cent  of  the  faim  was  in  hay  ?  in  orchard  ?  in  wheat  ? 

6.  In  1910,  Canada's  copper  ore  production  was  56  million 
lb.,  of  which  British  Columbia  furnished  36  million  lb.  What 
per  cent  of  Canada's  production  was  furnished  by  British 
Columbia  ? 

7.  If  1  200  lb  5  wheat  make  960  lb.  of  flour,  what  per  cent 
of  the  wheat  does  the  flour  represent  ? 

8.  Wiih  960  lb.  of  flour  a  baker  makes  1  207^  lb.  of  bread. 
The  weight  of  the  bread  represents  what  per  cent  of  the  weieht 
of  the  flour?  * 

9.  The  director  of  a  Paris  jail  on  a  record  of  3  000  convicts 
counted  2  115  drinkers.  What  per  cent  did  the  drinkers  repre- 
sent? 

10.  A  man  having  ."55  000,  inve.sts  $2  750  in  a  farm,  $1  875 
in  town  property,  and  the  remainder  in  bank  stock.  What 
per  cent  is  in  bank  stock  ? 

1 1 .  My  house  is  woith  $3  500  and  rents  for  $240  a  year.  If  I 
pay  $30  for  taxes  and  insurance,  what  per  cent  of  the  valuation 
of  my  house  does  the  net  income  represent  ? 

12.  In  Holland,  1882,  there  weie  43  000  saloons.  In  1910, 
owing  to  the  salutaij  steps  taken  by  the  government,  there  were 
only  10  000.    Find  the  per  cent  of  decrease. 

13.  The  rapid.s  of  Lachine  represent  400  000  horse  power; 
those  of  Coteau,  CMres  and  Cascades  represent  960  000  horse 
power.    What  per  cent  less  in  the  first  than  in  the  second  case  ? 
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14.  The  hydraulic  forces  developed  in  Ontario,  1910,  amounted 
to  400  000  horse  power;  in  Quebec,  1910,  only  190  000  horse 
power.    What  per  cent  less  in  Quebec  than  in  Ontario  ? 

15.  In  1915,  Canada  produced  520  million  bu.  of  oats,  and 
the  United  States  1  540  million  bu.  Canada  produced  what  per 
cent  less  than  the  United  States  ? 

16.  In  1913,  Canada  produced  230  million  bu.  of  wheat;  in 
1915,  380  million  bu.    Find  the  per  cent  of  increase. 

17.  In  1913,  the  United  States  produced  760  million  bu.  of 
wheat;  in  1915, 1  000  million  bu.    Find  the  per  cent  of  increase. 

18.  In  1914,  Russia  produced  575  million  bu.  of  wheat,  and 
765  million  bd.  in  1915.    Find  the  per  cent  of  increase. 

19.  In  1915,  Quebec  produced  4  000  000  lb.  tobacco,  and 
Ontario,  4  950  000  lb.  Ontario  produced  what  per  cent  more 
than  Quebec  ? 

20.  Quebec's  cheese  and  butter  production  in  1900  was  worth 
20  million  dollars;  in  1910,  31  million  dollars.  Find  the  per 
cent  of  increase. 

21.  In  1901,  the  population  of  Montreal  and  its  suburbs 
was  285  000;  in  1912,  600  000.    Find  the  per  cent  of  increase. 

22.  In  Canada,  1914,  290  million  cigars  were  smoked;  in  1915, 
240  million.    Find  the  per  cent  of  decrease. 

23.  In  Canada,  1910,  450  million  cigarettes  were  smoked; 
in  1911,  585  million.    Find  Ihc  per  cent  of  increase. 

24.  In  Canada,  1913,  the  consumption  of  spirits  was  5  000  000 
Ral. ;  in  1914,  4  750  000  gal.    Find  the  per  cent  of  decrease. 

25.  In  Canada,  1914,  the  consumption  of  beer  was  56  million 
gal. ;  in  1916, 48  million  gal.    Find  the  per  cent  of  decreaae. 
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THIRD  CASE. 


To  find  the  Base  when  the  Percentage  and  Rate 
are  given. 


325.  Rule.— 


The  Percentage,  the  Difference,  and  the  Amount  are  prod- 
ucts; dmde  them  by  the  given  factor  (the  Rale)  to  find  the  Base. 

Example  I  —If  25%  of  my  money  is  $100,  how  much 
money  have  I? 

Analysis.— My  money  is  the  base,  or  100%. 
25%  (\)  of  my  money  =  $100; 
1%        ofmymoney=     $4; 
100%  (^)  of  my  money  =  $400. 

f  Formula.  —Percentage  -f-  Rate  =  Base. 
\Practice.—     $100    ^     25%  =$400,  Ana. 

Example  II.— A  has  $40,  which  is  20%  less  than  B 
has.     How  much  has  B  ? 

9n^Y'^''?/''~?'!uT"^'''  '^  *^^  ^^^'  «»■  100%-    A  has 
20%  less  than  B,  that  is,  a  sum  equal  to  80%  of  B's  money. 

80%  (i)  of  B's  money  =  $40  ; 
1%        of  B's  money  =  $0.50; 
100%  (f )  of  B's  money  =  $50. 

fFoRMULA.— Difference  -i-  (1— Rate)  =  Base. 
\PRAcncB.—     $40        -.       80%      =$.%,  Ans. 

Example  III.— A  has  $30,  which  is  25%  more  than 
B  has.    How  much  has  B  ? 
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^^^^^^'—^'^  money  is  the  base,  or  100%.  A  has 
25%  more  than  B,  that  is,  a  sum  equal  to  125%  of  B's 
money. 

125%  (f)  )f  B's  money  =    $30; 
1  %       of  B  's  money = $0.24  ; 
100%  (|)  of  B'8money=    $24. 

/Formula.— Amount  -^  (1+Rate) 
\Practice.—     $30     -5-      125% 


Base. 
$24,  Ans. 


Note.— When  you  can  make  an  equation  between  a  rate  and 
a  quantity,  always  divide  the  quantity  by  the  rate. 
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Oral  Exercises. 


Find  the  number  of  which: 


1.  20%  =  10. 

2.  25%  =  15. 

3.  50%  =30. 

4.  10%=   9. 

5.  4%=   3. 

What  number 

16.  25%=  6? 

17.  .50%=  5? 

18.  10%  =  18? 

19.  20%  =  12? 

20.  30%  =  14? 

What  number 

31.  25%=25? 

32.  20%  =24? 

33.  10%  =22? 

34.  60%ai21? 

35.  60%«40? 


6.     5%  = 


/c  — 


8.  40% 

9.  60% 
10.  80% 

decreased : 

21.  40% 

22.  60%: 

23.  80%. 
4%  = 

5%  = 


24 
25 


increased: 

36.  40  % 

37.  33 J  % 

38.  66i|% 

39.  37 J  % 

40.  62i% 


7. 

6. 
10. 

9. 
16. 


=  15? 
=  18? 
=  21? 

=  24? 

=38? 


=  28? 
=  4S? 
=.50' 
=  33? 
=39? 


11.  12i%=  8. 

12.  37§%  =  12. 

13.  62J%=20. 

14.  87J%=28. 

15.  2}%=  4. 


26.  12J%=21? 

27.  331%  =30? 

28.  16J%=45? 

29.  75  %=22? 

30.  371%  =25? 


41.  ie§%=28? 

42.  121%  =27? 

43.  8}%  =26? 

44.  75  %=21? 

45.  87}% -30? 
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Oral  Problems. 


1.  Find  Paul's  salary,  if  $14  equal  25%  of  it. 

">.  How  much  mon"y  liave  I,  if  $15  equal  37§  %  of  my  money  ? 

3.  T  sold  a  horse  for  $100,  which  was  80%  of  what  it  coat. 
Find  the  cost. 

4.  T  sold  a  horse  for  80%  of  its  value,  and  thus  received 
$120.     What  was  the  horse  worth? 

.S.  I  save  $0  a  wck,  which  is  37}%  of  my  wa^res.  Find  my 
wap'ps. 

6.  I  sold  41  sheep,  which  was  33  J  %  of  my  flock.  What  was 
the  whole  flock  worth  at  $5  a  head? 

7.  I  lost  16J%  of  my  money  and  have  $15  Mt.  How  much 
liad  I  at  first? 

8.  A,  B,  and  C  are  partners;  A  owns  25%  of  the  capital; 
B,  37 i%  of  it;  and  C,  the  remainder.  How  much  have  A  and  B 
if  C  has  $3  000? 

9.  After  havin?  spent  37}%  and  124 'n  of  my  money,  I 
have  $4(X)  remaining.     How  much  had  I  at  first? 

10.  After  obtaining  a  rebate  of  5''o,  I  settle  a  bill  with  $95. 
What  was  the  amount  of  the  bill  ? 

11.  Viator  ha-»  $30,  which  is  16J%  less  than  Vincent  has.  How 
much  has  Vincent  ? 

12.  Agnes  has  $40,  which  is  33}%  less  than  Gertrude  has. 
How  much  has  Gertrude? 

13.  I  sold  my  house  for  $4  000.  which  was  20%  less  than  its 
value.     Find  its  value. 

14.  I  sold  cloth  at  $1  a  yard,  which  was  33}%  more  than  it 
cost.     Find  its  cost. 

15.  I  Mirned  15  tons  of  coal  this  year,  which  was  25%  more 
than  List^  year's  consumption.  Find  last  year's  consumption. 

16.  A  farmer  boueht  14  cows,  which  was  40%  more  than  the 
nimber  he  already  had.     How  many  cows  had  the  farmer  then  ? 

17.  I  settled  a  bill  with  $25,  which  was  25%  more  than  the 
sum  due.    Find  the  amount  of  overcharge. 
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18.  Edmund  and  Edward  together  have  90  Ixjoks;  how  many 
has  each,  if  Edmund  has  25%  more  than  Edward  ? 

hA\&  "??  ^P^°*  V^C  "^^^^  ^n  33|%  less  than  what  he 
had  left.    How  much  had  he  at  first? 

♦v.^'  P?:*"*''^  purchased  10  cows,  which  was  16|%  less  than 
the  number  he  already  had.     How  many  cows  had  he  then  ? 

Written  Exercises. 

Find  the  sum  of  which : 

1.  8%  =  $  2.40.    6.  43%  =  $860.  11.  250  %  =  $755. 

2.  12%  =  $  3.60.    7.  i  %  =  $  48.   12.  128f%  =  .S900. 

3.  6%  =  $72.         8.  i  %  =  $321.  13.  116|%  =  $833. 

4.  32%  =  $360.       9.  f  %  =  $424.   14. '266|%  =  $848. 

5.  45%  =  $72.        10.|%  =  $4i.   15.    56|%  =  $378. 
What  number  decreased : 

16.  16  %  =  168?  21.  18f%  =  325?26.  8^%=    352? 
17.45  %=  55?  22.  23  %  =  308?27.  17%=    249? 

18.  18  %  =  246?  23.  95  %=  25?  28.  8^%=    990? 

19.  62^%=  27?  24.  10  %=  4i?29.    i%  =  l  990? 

20.  60  %  =  22^  ?  25.  12^%  =  350  ?  30.    |%  =  3  970  ? 
What  numoer  increased: 

31.  17  %  =  585?  36.  50  %  =  690?   41.  15  %  =  $4  025? 

32.  8%  =  324?  37.  250%  =  105?  42.27  %  =  $5  969? 

33.  30  %  =  260?  38.  16|%  =  1050?43.  5u0%  =  $  60? 
34.37i%  =  550?  39.  70  %  =  510?  44.  1%  =  $90.90? 
35.     |%  =  20H?40.  35  %=405?   45.    A%  =  $16.01? 

Written  Problems. 

I.  I  withdrew  $1  550  from  bank,  which  was  834  %  of  my 
deposit.    What  was  my  deposit?  ' 
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2.  I  rent  a  house  for  $752  per  annum,  which  is  16%  of  its 
value.    Find  1'ie  value  of  tb^  house. 

3.  I  annually  save  31  J%  of  my  salary,  and  thia  pennits 
me  to  acquit  a  debt  of  $1  875  in  6  years.  What  is  my  yearly 
income? 

4.  A  house  is  rented  for  $900  per  annum;  when  the  annual 
expenses  are  $250,  the  net  income  represents  6|%  of  the  value 
of  the  house.    Find  the  value  of  the  house. 

5.  If  24  %  of  a  contract  can  be  executed  in  252  days  in 
what  time  can  the  whole  contract  be  executed  ?  * 

6.  I  was  granted  a  rebate  of  $25.20,  which  was  ^%  of  the 
amount  of  the  bill.    What  was  the  amount  of  the  bill  ? 

7.  Find  the  c  jst  of  goods  sold  at  a  profit  of  $75,  if  the  profit 
represents  6J%  of  the  cost. 

8.  I  paid  f«  tax  of  $25,  which  was  ^%  of  the  valuation  of  my 
property.    Fl  <   he  valuation  of  my  property. 

9.  I  sold  a  lot  for  $2  750,  which  was  33^%  leas  than  it  cost. 
How  much  did  the  lot  cost  ? 

•  *J;J„^°'^  ^7  ^**''^  ^°'  ^^%  'ess  than  it  cost,  thereby  receiv- 
mg  $27.36.    Find  the  cost  of  the  watch. 

11.  In  1913,  the  United  States  produced  330  million  bu  of 
potatoes,  which  was  21^%  less  than  in  1912.  Find  the  vi'eld 
for  1912.  ^ 

12.  In  1915,  Canada's  imports  of  merchandise  for  home 
consumption  amounted  to  470  million  dollars,  which  was  27 A% 
less  than  in  1913.    Find  the  amount  for  1913. 

*  ltn^''n?^^'.S?"'*'^^'^  ^""^^^  °^  ^°™e  produce  amounted 
to  670  miUion  dollars,  which  waa  52^%  more  than  in  1913. 
J*ind  the  amount  of  exports  for  1913. 

14.  According  to  the  iMndon  Economist,  the  first  two  vears 

JfJrS^  ^^^"^  ""^^  ^  *^^  ^"^^  2  700  million  dollars,  which 
was  58|f%  more  than  they  cost  the  Teutons.  Find  the 
expenses  of  the  Teutons. 
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15.  In  England,  1812,  a  bushel  of  wheat  sold  for  $3.86 
which  was  40%  more  than  in  1S05.  What  was  the  price  of 
a  bushel  of  vheat  in  1S05  . 

16.  In  England,  1912,  a  bushel  of  wheat  sold  for  $1.05 
which  was  ir>}%  more  than  in  1905.  What  was  the  price 
of  a  bushel  of  wheat  in  1905  ? 

17.  In  EnRland,  1915,  a  bushel  of  wheat  sold  for  tl  60 
which  was  52,V%  more  than  in  1914.  What  was  the  price 
of  a  bushel  of  wheat  in  1914  ? 

.o/?;;  w^"  spending  25%  and  20%  of  my  money,  I  have 
f  31.02  left.    How  much  had  I  at  i.  -st  ? 

19.  A  man  willed  33|%  of  his  fortune  to  his  wife,  25%  of 
It  to  his  children,  and  the  remainder,  .S10  250,  to  charitable 
institutions.    What  was  the  amount  of  his  fortune  ? 

20.  After  spending  50%  of  my  money,  and  25%  of  the  remain- 
der, I  have  $168.75  left.    How  much  had  I  at  first  ? 

^J}'  A.'"'!"^^"*  °^'"'"8  ^%  of  tJie  capital  of  a  firm,  sells 
40%  of  his  share  for  $8  000.    Find  the  value  of  what  he  has  left. 

22.  I  bought  two  houses  for  S18  816,  paving  24%  more 
for  one  than  for  the  other.    Find  the  price  of  each. 

23.  A  merchant's  sales  for  1915  and  1916  were  $17  600 
the  sales  for  1916  being  16f%  less  than  the  sales  for  1915* 
Find  the  sales  for  1916. 

24.  I  withdraw  60%  of  my  bank  deposit,  and  spend  16*%  of 
the  money  thus  withdrawn  in  the  purchase  of  a  bill  of  goods 
amounting  to  $54.    How  much  had  I  at  first  in  bank  ? 

25.  A  merchant  increased  his  bank  account  26%;  a  month 
after  he  agam  increased  his  bank  account  20%;  then  he  withdrew 
H/o  of  the  wholfc.  How  mnch  did  he  have  in  bank  at  first 
if  henowhas$C51.3Cr 
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REVIEW  OF  PERCENTAGE. 
Oral  Exercises. 


A 

B 

C 

D 

E 

P 

G 

1. 

100 

120 

80 

20  % 

25  % 

20 

10 

2. 

50 

60 

45 

25  % 

20  % 

15 

20 

3. 

60 

75 

50 

.%  % 

l^% 

20 

18 

4. 

20 

24 

15 

60  % 

40  % 

6 

7 

5. 

40 

45 

36 

121% 

10  % 

12 

15 

6. 

50 

56 

42 

60  % 

12J% 

8 

5 

7. 

54 

72 

48 

12J% 

11*% 

0 

6 

8. 

44 

55 

33 

10  % 

50  % 

4 

u 

9. 

30 

42 

28 

40  % 

30  % 

15 

9 

10. 

80 

90 

75 

12i% 

16?  % 

2 

6 

Written  Exercises. 

A 

B 

C 

D 

E 

F 

G 

1. 

160 

192 

144 

20  % 

121% 

60 

13 

2. 

144 

180 

126 

12J% 

10  % 

36 

24 

3. 

324 

360 

288 

16?% 

20  % 

27 

108 

4. 

300 

360 

270 

37i% 

50  % 

50 

30 

5. 

180 

210 

140 

2.5  % 

14*% 

60 

48 

6. 

540 

630 

450 

66f% 

121% 

120 

180 

7. 

400 

4.50 

350 

12i% 

25  % 

100 

50 

8. 

120 

144 

96 

20  % 

25  % 

10 

40 

9. 

144 

168 

120 

33i% 

16|% 

36 

18 

10. 

360 

432 

288 

20  % 

16*% 

60 

36 

f 


line^7^tb7*X'din'/tat^       '»"^^*'''-   *«   ^-^   horizontal 
the  Lrh^rTc'S^ijntr"  ^  "  "'"*  ^^^  ^^'^^  «^-*-  ^han 

th  >  Amou;?Jr"  "^  ''  *^^  ®*^'  *'*'*  ^^'^'^^  ^  the  Rate,  what  ia 
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in  the  Diffetr?^  '"  '"^  ^'  '"''  ^"'"""^  ^'  »'•*'  '^•'^^-  -»-* 

what  J'the  rX?^  "  '^"  ^'^'  •"•*  ""'"""'  "'  •»'«  P«'-n"«e. 

6.  The  number  in  column  O  is  what  jx^r  c^nt  of  the  number 
in  column  A  r 

what'il'thoTate^?  "  '^*  ^'^'  """^  ""'"""^  ^  *»>«  Differon... 

is  the  nite  ?""*"  ^  **  *^  ®**''  ^"'^  ^ol*"""  B  the  Amount,  what 

whaUs^thTfi'""?^  "  '***  Amount,  and  column  D  the  Rate, 

whluI'tb^HS^e?  "  *^*  Difference,  and  column  E  the  Rate, 


Written  Problems. 

The  Holt  Childhood  IN  1913.  "' 

1.  The  contrUMttioBs  to  this  genuine  work  of  cWity,  whose 
directors  Are  in  Paris,  amounted  to  $824  000  in  1913.  Find 
France'*  offering,  it  being  21|%  of  the  total  amount. 

2.  Italy  and  Belgium  together  furnished  $178  000.  Find 
the  offering  of  each  country,  if  Belgiupi's  share  was  224% 
greater  than  Italy's.  ' 

3.  Germany  contributed  $321  360.  What  per  cent  of  the 
whole  amount  was  that  ? 

4.  Austria-Hungary  poured  in  $40000,  and  Holland, 
$32  000.  What  per  cent  less  than  Austria-Hungary  did  Holland 
contribute  ? 

8.  The  United  States  gave  9|%  less  than  Holland.  What 
amount  was  that  ? 

m  ■         t 

6.  The  foregoing  country  together  gave  what  per  cent 
of  the  to^l  amount?  Wkat  per  cent  of  the  total  amount 
M  each  of  these  countriei  furnish  ?  {Extend  rntM  to  om-dmrnal 
placAonly),  .       .,.    ' 
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7.  In  1913,  through  its  missionaries,  the  Holy  Childhood 
baptized  425  000  heathen  babies,  and  this  number"  was  19JL% 
1^  tiian  the  number  of  children  evangelized  and  instructed! 
I'md  the  latter  number. 

P,  uv  l^^u ^?'  *^T  ^^"^  ^^  ^  ^^^  ^  *^«  Q"ebe«  Catholic 
Fubhc  Schools,  and  this  number  was  7^%  less  than  the  number 

ofgu-Is.    How  many  pupils  were  there  in  all  ? 


m  Jtl^/  I'^^T  ^^  **"''"  P"P'^  ^^  contributed  1  cent  a 
oXrm?;  '  '^'"''°^'  "^*  ^^"^^  ^-  ^^  Q"^'« 

10.  The  Chinese  babies  bought  and  baptized  by  the  good 
nussionanes  represent  an  average  outlay  of  10c  each.  How 
many  heathen  chUdren  might  the  Catholic  bovs  and  girls  of 
Quebec  have  saved  in  1913  ?    (1).  " 


dJiv  «.  ^""^  "^'^  *^«^  "«^  nio^thly  offering  and 

dajly  prayer  may  conquer  the  greatest  empire  in  the  3d  Sa 
submit  It  to  Christ  Je«u,."  (laconiaire)  "  •"* 
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Miscellaneous  problems. 

11.  The  United  States  Civil  War  destroyed  205  000  lives; 
every  year,  in  the  same  country,  tuberculosis  destroys  78J^% 
as  many  lives.  How  many  victims  does  tuberculosis  annually 
make  ? 

12.  In  1909,  a  certain  county  of  the  Province  of  Quebec 
spent  $120  000  for  religious,  municipal,  and  educational  purposes, 
and  145%  more  than  that  amount  for  alcoholic  liquors.  Find 
the  amount  wasted  on  alcohol. 

13.  Prom  1900  to  1910,  the  number  of  our  immigrant  arrivals 
from  the  United  Kingdom  was  560  000.  Find  the  number 
of  immigrant  arrivals  from  France,  if  it  was  97^%  less. 

14.  In  1755,  the  number  of  Acadians  was  18  000,  and  in 
1910, 816f  %  greater.    How  many  Acadians  were  there  in  1910  ? 

15.  In  1902,  Canada  exported  12  million  dozen  of  eggs; 
in  1909,  600  000  dozen.  The  latter  number  is  what  per  cent 
of  the  former  ? 

16.  In  Canada,  1901,  theie  were  2  400  000  milch  cows: 
m  1909,  2  850  000.    Find  the  per  cent  of  increase. 

17.  In  1900,  Canada  exported  25  million  pounds  of  butter; 
in  1911,    3  million  pounds.    Find  the  per  cent  of  decrea.-.e. 

18.  In  1901,  the  cheese  and  butter  production  of  Canada 
amounted  to  66  million  dollars;  in  1910,  98  million  uollara. 
What  was  the  per  cent  of  increase  ? 

19.  In  1912,  the  mines  of  Canada  produced  110  000  tons 
of  asbestos;  in  1910,  75  000  tons.    Find  the  per  cent  of  increase. 

20.  The  value  of  the  annual  consumption  of  alcohol,  the 
world  over,  is  2  450  million  dollars;  of  bread,  350  million  "dollars. 
What  per  cent  more  is  spent  for  alcohol  than  for  bread  ? 

21.  In  1913,  Canada  imported  from  France  and  the  United 
iitatos  465  million  dollars'  worth  of  merchandise.  If  our  im- 
ports from  France  were  a|%  of  our  imports  from  the  United 
States,  find  the  amount  of  the  latter. 
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whS;  wasV2X<^Zl?JT"  '™'".  ^**'^  "°°""*^  *«  «1  800  000, 
^tZlZh  SXtr "  ""'"^  '^"^  Austria-Hunga^: 

^J?'JS^  ^^!?'.,°"''  ^'"P"'^  ^"'"^  *^e  United  KinRdom  were 

the  amount  of  our  importa  from  Japar  ^  ""* 

Mexico.    Find  WTmouTt  0?  tt?ia"S  '"  '"  ™'"^*^  '™"^ 

9.;^;i?"   ^^^\?  "f"^  ^^^^'  ^*"*^a  imported  from  Germanv 

?91?^how**°"*''  '^"'^^  i'^  merchandise,  and  the  amouTfor 
ivio  snows  an  mcrensp  of  97_a^o/  «,._    Il  »"iwuufc  lor 

Find  the  amount  fo^ma      ^^'  ^'^'^  *^"  ^'"°""*  '"••  »912. 

t2?oi^  nlwi^®^?;  ^u''  '^^^^  ^"""^  Spain  and  Brazil  ajoreKated 

12  520000     If  the  imports  from  Spain  were  6A%  E  n,«n 

those  from  Brazil,  find  the  amount  of  the  ZZ^  " 

28.  In  1913,  Canada  imported  from  Janan  «i  1 1«;  nnn      ^l 

«otto;,  '"k'.'L^'I!*'  '""""^  »45  000  000  worth  of  wool  and 

f™msSti;^Lfss',^^3i,inL'™rK  ""'^ ."'  1^ 


Oudstioils  on  Theory. 


moiy  f'  *'*"'*  *  *'"'*'«"'»•  ^^t"**"  2iS%  and  }  of  »  ,um  of 
3.  li  thare  a  difference  botween  84%  and  .84  of  a  numbarf 
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3.  Ho^  do  you  find  the  Percentage  when  the  Base  and  Rate 
are  given?  (323). 

4.  How  do  you  find  the  Base  when  the  Percentage  and  Rate 
are  given  ?  (325). 

5.  How  do  you  find  the  Rate  when  the  Base  and  Percentage 
are  given  ?  (324). 

6.  How  do  you  find  the  Amount  when  the  Base  and  Rate 
are  given?  (323). 

7.  How  do  you  find  the  Difference  when  the  Base  and  Rate 
are  given  ?  (323). 

8.  How  do  you  find  the  Base  when  the  Amount  and  Per- 
centage are  given  ? 

9.  How  do  you  find  the  Base  when  the  Difference  and  Per- 
centage are  given  ? 

10.  How  do  you  find  the  Rate  when  the  Amount  and  Per- 
centage are  given? 

11.  Given  the  Difference  and  Percentage,  ho  do  you  find 
the  Rate  ? 

12.  Given  the  Amount  and  the  Rate,  how  do  you  find  the 
Base?  (326). 

13.  Given  the  Difference  and  the  Rate,  how  do  you  find  the 
Base?  (325). 

14.  Given  the  Amount  and  the  Rate,  how  do  you  find  the 
Percentage  ? 

15.  Given  the  Difference  and  the  Rate,  how  do  you  find  the 
Percentage  ? 

APPLICATIONS  OF  PERCENTAGE 

Percentage  has  many  applications  in  business  transac- 
tions. The  following  will  be  dealt  with:  Projit  and  Loss, 
Commercial  Discount,  Commission,  Interest,  Bank  Dm- 
count.  Taxes,  Insurance,  Stocks  and  Bonds. 

In  the  different  cases,  care  should  be  taken  to  see  clearly  the 
baae  upon  which  the  percentage  is  reckoned.  Analysis  should 
be  used  in  the  oral  work,  and  occasionally  in  the  written  work. 
When  the  subject  has  been  thoroughly  mastered,  formulw  may 
be  used  to  advantage. 
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PROFIT  AND  LOSS 

^jljt  us  apply  the  principles  of  percentage  to  purchases  and 

The  Base  is  the  coat  price. 

The  Rate  is  the  per  cent  of  profit  or  leas. 

The  Percentage  is  the  profit  or  loss. 
^^he  Amount  is  the  cost  price  plus  the  profit,  or  the  sellir^g 
^he  Difference  is  the  cost  price  minus  the  loss,  or  the  selling 

FIRST  CASE. 

327.  Rule.— p~ ~- 

When 

rn«f  T^-  ^°^*         =  Selling  x-nce 

Cost  Pnce  X  d+Rate)  =  Selling  Price 

When 


Find  the  loss.  ^  *^-  ^  ^®"  '*  a*  20%  loss. 


Operation  (o). 
$0.20X5  =  $!,  profit. 

Operation  (6). 
«5Xi»$l,Io8s. 


,.  ^'^PLANATioN    (a).— At   20'7 
ii«  P/ofit  o'?  |1  is  $0.20.  and  tfe 
profit  on  $5  IS  5  times  $0.20.  or  $1 

Explanation  (6).— At  20<% 
the  loss  equals  vwt  or  a  «#  ♦if" 
cost  pricel$5)!  fti?"  *  **'  **»« 
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V.n^Z"sSnn,~;i^''  '"^*^  *'•  '  -»  •*  «*  20%  profit. 

Operation  (a). 
$1.20X5=  $6,  selling  price. 


Explanation  (a)  At 

20%  profit,  the  selUng  price 
?f  81  IS  $1.20,  and  the  sell- 
ing  pnce  of  $5  is  5  times 
•1.20,  or  $6. 

Explanation  (6),  —  At 
20%Profit,  the  selling  price 
IS  ldo%  plus  20%.  or  120% 
of  the  cost  pnce;  120%  of 
the  cost  pnce  =  ?  of  $5,  or 


Operation  (6). 
$5Xf=$6,  selling  price. 


Operation  (a). 
«0.80X5  =  $4,  selling  price. 

Operation  (6). 
$5  Xi  =  $4,  selling  price. 


Explanation  (a).  —  At 
M%  loss,  the  selling  price 
of  $1  IS  $0.80.  and  the  sell- 
ing price  of  $5  is  5  times 
•u.oo,  or  $4. 

Explanation  (6).  —  At 
,?^^nl»T'  *^.®  ««"»°8r  price 
^.^^f\  ™'°"'  20%"  or 
»u%  of  the  cost  price;  80% 
of  the  cost  price  =i  of  $5. 
or  $4. 


Oral  Exercises. 


is  a^p"om- r?he°s^^^      '°'''  ^"  ^t  ^1""«  P"««  ^h«n  there 
isaprotit.d    the  selling  pnce  when  there  is  a  loss: 


Cost. 

1.  $30 

2.  $50 

3.  $75 

4.  $60 

5.  $36 

6.  $48 

7.  $56 

8.  $24 

9.  $16 
10.  $32 


Rate. 

20 

10 


% 


6if% 
50  % 
75  % 
25  % 


87/ 


6i% 


Cost. 

11.  $16 

12.  $50 

13.  $60 

14.  $40 

15.  $75 

16.  $28 

17.  $45 

18.  $24 

19.  $60 

20.  $48 


Rate. 

40  % 
60  % 
80  % 

111 


i 


I    I 


C  if   : 
II  ^ 


■  , 


Jiijj 


t 

if 


PH 


n 


111    1 
i ! 

•'  t 


?n  ' 


■fM 


334 


PROFIT   AND   LOSS 

Oral  Problems. 


1.  An  article  cost  $20.  I  sold  it  at  10%  profit.    What  was 
the  pr  fit? 

2.  A  hat  cost  $5.     I  sold  it  at  20%  profit.    What  was  the 
profit? 

3.  If  I  pay  $4  000  for  a  house,  and  sell  it  gaining  12  J  %,  what 
is  my  profit? 

4.  I  bought  a  book  for  $1.50,  and  sold  it  at  an  advance  of 
33 i%.     What  was  the  gain? 

5.  I  purchased  a  horse  for  $150,  and  sold  it  at  a  loss  of  10%. 
Find  the  loss. 

6.  A  watch  which  cost  $50  was  sold  at  a  loss  of  6%.    What 
was  the  loss  ? 

7.  A  lot  purchased  for  $1  200  was  sold  at  a  loss  of  66J%. 
Find  the  loss. 

8.  I  paid  $4  000  for  a  farm,  and  sold  it  at  12i  %  loss.    What 
was  my  loss? 

9.  Cloth  is  bought  at  $3  a  yard,  and  sold  at  a  profit  of  16f  %. 
What  is  the  selling  price  ? 

10.  A  horse  that  cost  $200  was  sold  at  an  advance  of  25%. 
What  was  the  selling  price  ? 

11.  A  gross  of  penholders  cost  $4.32;  it  was  sold  at  a  profit 
of    12J%.     Find    the    selling    price. 

12.  At  what  price  must  a  house  be  sold  to  bring  in  a  profit 
of  20%,  if  it  cost  $3  500? 

13.  A  farm  was  bought  for  $4  200,  and  sold  at  a  gain  of  16j%. 
What  was  the  selling  price  ? 

14.  A  bag  of  potatoes  cost  $2.40,  and  was  sold  at  a  loss  of 
12i%.     Find  the  selling  price. 

15.  Old-fashioned  hats  were  sold  at  a  loss  of  40%.     Find  the 
selling  price  if  the  cost  price  was  $125. 


.^IRST   CASE 

Written  Exercises. 
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18  a  profit,  3    the  selling  pnce  when  there  is  a  loss: 


Cost. 

1.$  75 
2.$  96 
3.  $115 
4.5  227 

5.  $356 

6.  $  132 

7.  $6.20 

8.  $8.80 

9.  $3  25 
10.$    16 


Rate. 

Cost. 

20% 

11.$    189 

m% 

12.  $16.80 

15% 

13.$     42 

19% 

14.$     37 

21  % 

15.  $  1.24 

28% 

16.  $  9.60 

5% 

17.$   352 

12J% 

18. $     69 

8% 

19.$     43 

i% 

20.$  6.50 

Rate. 

"i% 
62i% 
39% 
36% 

75% 
87i% 

tV% 

3  % 

27% 

90% 


Cost. 
21.$  38 
22.$  24 

23.  $1.76 

24.  $5.28 

25.  $7.04 

26.  $1.44 

27.  $1.28 

28.  $2.24 

29.  $1.26 

30.  $7.70 


Rate 
88% 
22i% 
31i% 
43i% 
5H% 
68f% 
81*% 


'0 

7|% 
9tV% 


^/ritten  Problems. 

that'Latcr  mSV  '""  '•'  ""'"'^  **  *  P^««*  °^  «%  «  ^-- 

I  Jri  fl^fi  ^!;*  ^*  c^'  ^''''  !^  ^'  *^  ^'  *°d  »1  800  respectively, 
mira  at  1-^%  proht.    Find  my  total  gain. 

3.  A  farmer  bought  70  acres  of  lend  for  $3  570  and  sold 
the  whole  at  20%  profit.    What  was  his  profit  per  acre  ? 

Find  my'^ln'!*  ^^'^^  ^~^*  "  ^°*  °^  '^'^  ""^'"^  ^"'^  '°«*  '2  205. 
sold'it'fe' loLl  '°^  °"  '^'^  ''^''^  "^^  '2  ^'-^3  "^^d  are 

entiJ;it*:tt%\S?/k1^;ro^!  ^'^  *  ^^^^'  -^  "'^  ^»^« 


I 

I  f 


t  r 


r 


^m  niHi; 

AMI 

i 

P 

1 

^■: 

fiij 

i^- 

^^^^^^^^B*^ 

* 

I 

,'  1 

^B 

i 

^H 

^H 

1 

^^■: 

^ 

i 

:              1 

i                   ! 

■ 

i 

H^  1 

i 

^■,  j 

i 

^^^^B 
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PROFIT   AND  LOSS 


if  T  ''m  !^"8ht  500  yd.  of  muslin  at  9c  a  yard.    Find  my  loss 
If  I  sold  the  entire  quantity  at  a  loss  of  ]|%. 

m..  !'k^  '",?':f  ant  buys  cloth  at  $1.50  a  yard.    At  what  price 
must  he  sell  it  to  gain  16J%  ?  •'  ""  *'"^*' 

.J!'  ^  ^uT  ^"^^  45  sheep  at  $6  each;  he  sells  20  at  $6.50 

l^n''^ir       J"'u  To^  ""^^  ^"  ^"  *»>«  remainder  so  as  to 
gain  20%  on  the  whole  ? 

11.  A  merchant  bought  200  yd.  of  cloth  at  $3.25  a  yard 
"rofitr  '^'^"'^  ^'  ^""^  ^  ^^  ^^^  *^®  **^«'«  «»*  8% 

12.  A  dealer  buy  ^  160  yd.  of  lawn  at  15c  a  yard,  and  sella 
It  at  a  loss  of  5%.    Find  the  total  selling  price. 

13.  A  lot  that  cost  $1  275  was  sold  at  a  loss  of  334%.    How 
much  was  received  for  it  ?  ^  ^° 

lb  'tlfr'  ^J'^^y^.^?'-  ^^  «"«^'-'  ^''"h  containing  315 
waL:oi?a?6|Trot  ^"'  *'^  "^''^  "'"'^'^  P"-'  '^  *^«  -«" 

res'iJvdr  ^?fT  r?  ^"«^*^'•  «*  OOO,  $5  500,  and  $7  500 
respectively.    If  the  first  was  sold  at  a  gain  of  12A%  thesppond 

^e^;:i:^!aK;^i-^:^£-^^ 

of  izi  lo^rm^arnT^sr  "^  '^'"^^^'^  '^"^  ^»- — t 

theVnIlkcost7s''tt^j^ro"r^h^^^^^^^  *^«  -*   P-ceeds  and 
$10f;./fr.';^Hl"  \^?  ^u!"^  ^'^'"*  ^*  '^-^  '^  bushd  '^nd  paid 

roriL^W*  *  ^^"^  '°'  ^  ^'  P^'d  *400  additional  for 
S  '  "*  '*  **  *  P~^*  "'  ^^%'    ^'"d  the  selling 

paidi4\?f«St*  ^wS^J  2  400  plaiBs  at  U  a  hundred,  and 
pam  »4  for  freight.    What  must  be  the  «elUng  price  per  down, 
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price  S«t*heSn.ch^.,»,L**'*r  *«*•  "  "•"' 

SECOND  CASE. 
328.  Rulo.— f 


JCost  Price  _  SeUing  Price) 


Cost  Price 
Cost  Price 


Rate  of 
Rate  of 


I  »id  it  at  a  lo,.  of  SSS.    F^S'tie  .^Se  oft  "^  **»• 


Operation  (a). 
eS0+200-t0.40,  or  40%  profit. 

Operatign  (I). 

■'l^  -|-40%b33. 


r-On«200.thepro^t 
»  180;  on  $l/it  ia 
^  times  less,  or 
«0.40,  or40%. 

Explanation  (h). 
--A  loM  of  SSO  on 
theoost  prioe  (1200) 
-#r.  or  I.  or  40% 


t  %■ 


■<   J: 


if 


r  I 


li 


'i  ' 
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PROFIT  AND  LOSS 


ExAUPLE  II.— A  horse  cost  S200. 1  sold  it  for  $280.  Find 
the  rate  of  profit. 


Operation. 

$280  —  1200  =  $80,  profit; 
$80  -i-  200  =»  $0.40,  or  40%  profit. 


Explanation.  — 
The  selling  price 
(S280)  minus  the 
cost  price  ($200)  a 
the  profit  (SSO);  $80 
+  200   -  $0.40,  or 


Example  III.— A  horse  cost  $200.    I  sold  it  for  $120. 
rind  the  rate  of  loss. 


Operation. 

$200  —  $120  =  $80,  loss; 
$80  -^  200  =  $0.40,  or  40%  loss. 

Oral  Exercises. 

Find  the  rate  of  profit  or  loss: 


Explanation.  — 
The  cost  price  (S20U) 
minus  the  selling 
price  ($120)  -  the 
loss  (SSO);  SSO  -i- 
200- $0.40,  or  40fc. 


il 

w   on 

O   o 

1  s 

o  ^ 

O  ^ 

o    ^ 

o  ^ 

1.  $10  S  5 

11.  $10  S  1 

21.  $  6  S  9 

31.  $10  $  5 

3.  S  8  S  2 

12.  $  7  S  1 

22.  S16  $20 

32.  $16  $12 

3.  $12  S  9 

13.  $  9  S  1 

23.  $12  $21 

43.  $24  $21 

4.  $16  $  2 

14.  $12  $  1 

24.  S24  $2? 

J4.  $40  $25 

5.  $  8  $  3 

15.  $20  $  4 

25.  $16  $2. 

35.  $32  $12 

6.  $16  $10 

16.  $15  $  6 

26.  $40  $C. 

36.  $16  $  2 

7.  $24  $21 

17.  $25  $15 

27.  $80  $82 

37.  $16  $15 

8.  $12  $  8 

18.  $20  $16 

38.  $15  $20 

38.  $3Qj$50 

9.  $24  $16 

19.  $32  $  2 

29.  $21  $35 

39.  Itf  $14 

10.  $ir  $  2 

20.  $80  $  2 

30.  $18  $21 

41.  ieO  $80 

Oral  Problems. 

1.  \  sewins  moohind  ooit  $40,  tad  wm  sold  si  A  itrofit  of 
IS.    Fuid  the  rate  of  profit.  ^ 

a.  Find  tW  per  Odbfc  o!  gftia  lUk  oofie*  whioh  coat  24o  %  pound 
imd  WM  wld  at  »  proat  efte  put  pound. 
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S.  What  is  the  per  oent  of  tnia  on  goods  which  cost  $750 
and  are  sold  at  a  profit  of  S125  7 

4.  I  bought  a  house  for  $12  000,  and  sold  it  for  $2  000  more 
than  it  cost.    Find  the  rate  of  protit. 

5.  I  bought  a  piece  of  cloth  for  $75,  and  sold  it  for  $15  less 
than  it  cost.    Find  the  rate  of  loss. 

6.  A  hat  cost  $3.75,  and  was  sold  at  a  loss  of  $1.25.    Find 
the  per  cent  of  loss. 

7.  Qoods  which  cost  $620  are  sold  at  a  loss  of  $310.    What 
is  the  rate  of  loss  7 

8.  A  lot  which  cost  $1  500  was  sold  at  a  loss  of  $250.    Find 
the  per  cent  of  loss. 

9.  A  house  which  cost  $2  000  was  sold  for  $2  500.    What 
was  the  per  cent  of  gain  7 

19.  A  hat  dealer  bu^s  his  hats  at  $48  a  dozen  and  sells  them 
at  $6  apiece.    Find  his  per  cent  of  gain. 

11.  Soap  bought  at  75c  s  dozen  cakes,  and  retailed  at  3  cakes 
for  25c,  will  produce  what  per  cent  of  profit  7 

13.  A  lot  which  cost  $1  200  was  sold  for  $600.     Find  the  pet 
cent  of  loss. 

13.  I  bought  a  horse  for  $180  and  sold  it  for  $150.    What  was 
my  per  oent  of  loss? 

14.  A  set  of  furniture  which  had  cost  $500  was  sold  by  au 
tion  for  $300.    Find  the  per  oent  of  loss. 

15.  I  bought  $15  worth  of  strawberries.    Find  my  loss  per 
cent,  if  I  sold  them  for  $12. 

Written  Exercises. 

Find  the  rate  of  profit  or  loss : 


Cost  P«o"to« 

LOSS. 

Cost. 

Sales. 

Cost.  Sales. 

l.$150 

$  12 

11.  $100 

$105 

21.$  8.50$  7.65 

2.  $350 

$  14 

12.  $175 

$210 

22.$  2.16$  1.89 

3.  $750 

$165 

13.  $576 

$624 

23.$  6.00$  5.97 

4.  $850 

$221 

14.  $800 

$810 

24.  S  8.00$  7.98 

5.  $720 

$108 

15.  $600 

$610 

25.$  7.36$  0.92 

6.  $650 

$117 

16.  $200 

$205 

26. $192   $  72 

7.  $189 

$  21 

17.  $154 

$168 

27.  $160   $150 

8.  $209 

$  19 

18.  $640 

$760 

28.  $320   $  20 

9.  $424 

*371 

19.  $  1.44  $  1.89 

29.  $120   $  70 

10.  $848 

$  0.53 

20.$  1.28  $  1.84 

30.  $217   $155 

■ 


}  I 


If 


If] 
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i  I 


Written  Problems. 

1 .  A  hoir       hich  cost  S7  400  was  sold  at  a  profit  of  f  I  498. 
Find  the  j  roM  j>  »r  cent. 

2.  A  i'>  )  c  J8i  $100  000,  and  was  sold  at  a  gain  of  $1 1  500. 
What  vRA  ti:  •  gii.u  p^r  cent? 

3.  1  bf/H.il.i  a  farm  at  $4  an  acre,  and  sold  ii  at  a  profit  of 
$10.50 8P  .J  vo.     ^'  hat  ynn  ♦he  per  cent  of  profit  ? 

4.  T  huuj,ht  »  !.;<  ;io  ior  $50,  and  sold  it  for  $7.50  le»« 
than  it  vo-i  ir.c.     f'H'  I  the  per  cent  of  loss. 

5.  Ha  -  that  'o  ♦  ?54  a  dozen  were  sold  at  a  rebate  of  50c 
each.     Wliat  'v-.^  t!:c  lofjs  per  cent? 

6.  If  I  sell  an  article  for  2J  times  its  cost,  what  is  my  gain 
per  cent  ? 

7.  A  grocer  bought  300  bags  of  salt,  each  weighing  56  lb., 
for  $126,  He  sold  66|%  of  the  invoice  at  Ic  a  pound,  and 
the  remainder  at  -Jc  a  pound.    Find  his  per  cent  of  gain. 

8.  A  dealer  buys  penholders  at  $4  a  gross,  and  retails  them 
at  5c  each.    What  per  cent  does  he  gain  ? 

9.  A  merchant  bought  300  bu.  of  wheat  at  $1.20  a  bushel, 
and  400  bu.  at  $1.10  a  btishel.  Find  his  gain  per  cent,  if  he  sells 
the  whole  quantity  at  $1.40  a  bushel. 

10.  What  is  the  per  cent  of  loss  if  |  of  a  farm  be  sold  at  |  oi 
the  cost  of  the  whole  farm  ? 

11.  A  house  worth  $3  072  was  sold  for  $2  560.    Find  thr 
loss  per  cent. 

12.  A  violin  worth  $51  was  sold  for  ?35.70.    Find  the  loss 
per  cent. 

XoTE. — Selling  price — Profit  *=  Cost  price. 
Selling  price + Loss    -^  Cost  price. 

13.  I  sold  a  horse  for  $200,  thereby  gaining  $50.    Find  the 
per  cent  of  profit. 
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14.  I  loM  $0,005  by  aeUing  pencils  $0,045  apiece.  What 
do  I  lose  per  cent  ? 

15.  I  gain  2ic  a  quart  by  selling  mUk  at  30c  a  gallon.  What 
do  I  gain  per  cent  ? 

16.  I  bought  a  160-acre  farm  at  $15  an  acre,  spent  $354  for 
repairs  and  $246  for  draining.  What  per  cent  of  gain  did  I 
realize,  if  I  sold  the  farm  for  $3  800  ? 

17.  I  imported  $2  232.18  worth  of  French  goods,  and  paid 
S267.82  for  freight  and  custom  dues.  If  I  sold  the  goods  for 
$3  000,  what  was  my  gain  per  cent  ? 

18.  I  bought  a  house  for  $3  600,  and  paid  $250  addittuiiul 
fur  repairs  and  other  charcres.  A  i  agent  sold  the  house  for 
S5  000  and  claimed  $50  for  his  servic-es.    Fii  d  my  gain  per  cent. 

19.  One  thousand  copies  of  a  book  were  printed  for  $300. 
i  he  book  sold  for  50c  a  copy,  and  the  selling  charge  amountfil 
!  0  $100.    Fii  d  the  per  cent  of  gain. 

20.  I  bought  7  200  bu.  of  wheat  at  $1.35  a  bushel,  paid  $120 
for  drayage,  $108  for  storage,  and  $52  for  other  charges.  Then 
I  sold  the  whole  quantity  at  $1.99  a  bushel.  Find  mj  gain 
}»er  .  ent,  if  the  selling  charges  amounted  to  $328. 

THIRD  CASE. 

Given  the  rate  and  the  profit  or  loss,  <>r  the 
selling  price,  to  find  the  cost. 


329.  Rule.— 


Profit 
or     [  ^  Rate  =  Cost    Mce. 


When  tbe-f  is  a  Profit: 
Selling   Price +  (!-!,' ate)     Cost   Price. 

When  there  is  a  Loss: 
Sellini,'   Price -!- (I —riate-=  Cost   Price. 


f 
I  I 


II 


I  i 


II 


'lU 


H' 


fii 
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PROFIT  AND  LOSS 


Example  I. — (a)  A  man  sold  a  house  at  a  profit  of  $200, 
thereby  gaining  25%;  required  the  cost.  (6)  A  man  sold 
a  house  at  a  loss  of  $200,  thereby  losing  25%;  required 
the  cost. 


Operation  (a). 

S200-5-$0.25  =  800  times, 

or  $800,  cost  price. 

Operation  (6). 

$200-5-  J  =  $200X  t  =  $800, 
cost  price. 


Explanation  (o). — At  25%,  a 
profit  of  tO.25  derives  from  »  cost 

Srice  of  SI,  and  a  profit  of  $200 
bri  ves  from  a  cost  price  of  as  many 
dollars  as  $0.25  is  contained  times 
in  $200.  or  $800. 


Explanation 
of  the  cost  price 
of  the  cost  price 
or  $800. 


(6).— 25%  or  i 
-$200;  1(100%) 
»4  times  $200, 


Example  II. — A  man  sold  a  house  for  $1  000,  thereby 
gaining  25%;  required  the  cost. 


Explanation  (a). — ^At  25% 
profit,  a  selling  price  of  $1.25 
derives  from  a  cost  price  of  $1, 
and  a  sellirg  price  of  $1 00() 
derivesfromacostpriceof  as  many 
dollars  as  $1.25  is  contained  times 
in  $1  000.  or  $800. 

Explanation  (5).- -100%  + 
25%,  or  125%,  or  J  of  the  cost 
price  =$1000;  f  (100%)  of  the 
cost  price  »$1  OtO-t-}.  or  $800. 


Operation  (a). 

$1 000 -5-$1.25  =  800  times, 
or  $800,  cost  price. 

Operation  (b). 

$1000-^1=  $1000X5  = 
$800,  cost  price. 

Example  III.— A  man  sold  a  house  for  $600,  thereby 
losing  25%;  required  the  cost. 


Operation  (a). 

$t>00-J-$0.75  =  800  times, 
or  $800,  cost  price. 

Operation  (6). 


Explanation  (a). — At  25' r 
loss,  a  selling  price  of  $0.75  doriyiM 
fromacost  price  of  $1,  and  a  sellint; 
price  of  $600  derives  from  a  cost 
price  of  a^  many  dollars  as  $0.75  is 
containea  times  in  $600,  or  $80(). 


Explanation     (6).— 100%  ~ 

^  i^t^  .  8     •«nns^4     «ann     25%.  or  75%,  or  J  of  the  cost 
SoOO^  f  =  $600Xi  =  *800,    price  -$600;  i  (100%)  of  the  com 
cost  price.  price  -  $600  +  i.  or  $800. 


.! 
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Oral  Exerciser. 

Find  the  cost  price: 


Profit 

OR  LOSS. 

1.  S  6 

2.  $  7 

3.  $  9 

4.  S  4 

5.  $  6 

6.  SIO 

7.  $21 

8.  $15 

9.  $30 
10.  $  7 


Rate. 

50  % 
25  % 

75  % 

m% 

37  i% 

m% 

87i% 
33i% 

8i% 


Salzs. 

11.  $34 

12.  $18 

13.  $21 

14.  $24 

15.  $27 

16.  $28 

17.  $22 

18.  $41 

19.  $62 

20.  $42 


Rate  op 
Profit. 

20  % 
40  % 
60  % 
80  % 
16!% 
83i% 
2i% 

3*% 
5 


/o 
% 


Sales. 

21.  $18 

22.  $24 

23.  $48 

24.  $28 

25.  $20 

26.  $16 

27.  $1S 

28.  $21 

29.  $18 

30.  $30 


Ratb  of 

loss. 

10  % 
14 1  % 

4  % 
61% 
»tV% 

11  i% 

22  % 

Z2  ^'' 

90 


% 


Oral  Problems. 

1.  I  sold  a  book  for  25o  ah  ve  cost,  and  gained  25%.  What 
was  the  cost  of  the  book  ? 

/,    ,'•,!'  ^y  selling  calico  at  a  profit  of  8c  a  yard,  I  gain  50%, 
find  the  cost  of  the  calico  per  yard. 

i.  I  sold  a  lot  for  $400  more  than  it  cost,  thereby  irainine 
12}%.    What  did  it  coat?  J-  u       "b 

4.  What  is  the  cost  of  a  watch  which  is  sold  at  -$6  nnyfit 
if  the  rate  of  gain  is  16J%  ?  ^        ' 

5.  Find  the  cost  of  a  pound  of  sugar,  if  I  lose  lo  a  pound 
by  selhng  it  at  14f  %  loss. 

6.  Required  the  cost  of  old-fashioned  hats  which  were  sold 
for  50c  less  than  they  cost,  if  the  rate  of  loss  was  20%. 

7.  What  is  the  cost  of  a  dozen  of  oranges  sold  at  a  loss  of 
lOc  a  dozen,  if  the  rate  of  loss  is  33  J  %  ? 

8.  I  sold  damaged  fruit  at  a  loss  of  40%.    Find  the  cost 
if  my  loss  amounts  to  $8. 

9.  I  sold  a  carriage  for  $90,  thereby  gaining  20%:  reauired 
tlie  cost. 

10.  If  by  selling  a  farm  for  $4  600  Igainad  124%,  what  was 
the  cost  of  the  farm? 

.    11.  If  I  make  60%  profit  by  selling  a  pencil  for  8o,  what  did 
It  cost  me  ? 


^ 


!l 


f - 


i 


! 
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12.  I  sold  «  dozen  of  pencils  for  48c,  thereby  gaining  33i%. 
What  did  the  pencils  cost  a  dozen  7 

13.  I  lost  20%  by  selling  a  horse  for  $200.    How  much  had 
I  paid  for  the  horse? 

14.  I  sold  a  bicycle  for  $25,  losing  16)%.    How  much  had 
it  cost? 

15.  How  much  was  paid  for  a  mine  sold  for  $12  000.  at  50% 

below  cost  ? 

Written  Exercines. 

Find  the  cost  price: 


Profit 
OR  Loss. 
l.$171 

2.  $900 

3.  $110 

4.  $492 

5.  $990 

6.  $330 

7.  $267 

8.  $2.88 

9.  $6.48 
10.  $.5.72 


Rate 

18% 
25% 
44% 
15% 
12i% 

i% 

i% 

48% 

72% 

52% 


Sales 

11.  $220 

12.  $900 

13.  $119 

14.  $143 

15.  $2.34 

16.  $4.18 

17.  $2.79 

18.  $9.75 

19.  $7.02 

20.  $8.04 


Rate  OF 

Pbout 

10% 

12^% 

16|% 

H% 

m% 

37i% 
12i% 
25% 
30% 


Sales. 

21.  $492 

22.  $115 

23.  $8.55 

24.  $6.92 

25.  $6.63 

26.  $9.80 

27.  $5.52 

28.  $8.59 

29.  $8.99 

30.  $9.36 


Rate  of 
Loss. 
18% 
8% 
6i% 
6t% 
7|% 

»iV% 

14f% 

83i% 

3i% 

2i% 


Written  Problems. 

1.  I  sold  a  house  for  $874.0*^'  above  cost,  and  gained  24% ; 
required  the  coist. 

2.  I  sold  a  lot  for  $470.82  more  than  it  cost,  thereby  making 
38%  profit.    What  was  the  cost  of  the  lot  ? 

3.  What  is  the  cost  of  an  automobile  which  is  sold  a^^  a  gain 
of  $341,  if  the  rate  of  gain  is  22%  ? 

4.  By  selling  a  lot  for  $826  less  than  it  cast,  I  lost  66^; 
Find  the  cost. 

5.  I  sold  out  my  stock  at  a  loss  of  37%.    Find  the  cost  price 
and  selling  price,  if  my  loss  was  $5  309.50. 
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6.  If  I  make  16|%  profit  by  selling  a  house  for  U  075. 
what  was  the  cost  of  that  house  ? 

.orl*  ?°^  ^^^^  ^^  P*'**  ^°^  *    •*""»«  6oW  for  $4  500.  at 
125% above  cost? 

8.  A  druggist  sells  a  remedy  at  49c  a  bottle,  and  gains  75%. 
How  much  did  he  pay  for  a  dozen  bottles  ? 

9.  I  sold  a  farm  for  $4  800,  and  gained  20%.    What  was 
the  cost  of  the  fann  ?  ./  «. 


10.  I  sold  a  farm  for  $4  800,  and  lost  20% 
cost  of  the  farm  ? 


What  was  the 


11.  A  merchant  sold  a  biU  of  goods  for  $178.60,  thereby 
Iosmg6%.    What  did  the  goods  cost  him? 

of  !?;/  ^  wu  °/ j^"?^  "^^  ^""^^  '*"•  ^  ^'  ^'^'"^  ^'^  at  a  loss 
of  12%.     What  did  the  goods  cost  ? 

^^^JrJ^^^  f°'^  ^'^^  ^""^  ^'"'  5472.50  each.  On  one  he 
gained  35%,  and  on  the  other  he  lost  10%.  Find  the  cost  of 
each  horse,  and  the  net  gain. 

i4.  A  speculator  sells  two  lots  for  $3  600  each,  gaining  25% 
on  one,  and  losing  25%  on  the  other.  How  much  does  he  gain 
or  lose  by  the  transaction? 

15.  I  sold  two  lots  for  $1  599  each.  On  one  I  gained  24% 
and  on  the  other  I  lost  2^%.    What  was  the  total  cost  of  bl)th 

16.  I  sold  a  horse  for  $265,  and  paid  $15  for  sundry  selling 
expenses.    How  much  had  the  horse  cost,  if  I  gained  25%  ? 

*/•  Au°^?  *  ^°".^  through  an  agent  for  $3  550.  Find  the 
coat  of  the  house,  if  the  agent  charged  $50  for  his  services,  and 
if  I  reahzed  a  profit  of  16|%. 

18.  I  sold  an  automobile  for  $1  260,  gaining  25%.  Find 
the  cost  pnce,  if  the  selling  charges  amounted  to  $10. 

19.  An  agent  bought  a  house  for  me,  and  received  $25  for 
hw  seryic^.  At  what  price  did  the  agent  buy  the  house,  if  I 
sold  It  for  $11  000,  thus  realizing  a  profit  of  37^%  ? 


■-I 


Ifil 
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2t.  Find  the  cost  price  of  a  house  which  was  cold  for  S8  550, 
at  a  profit  of  13^%,  if  the  buying  expenses  aggregated  $25, 
and  the  selling  expenses  were  $50. 

REVIEW  OF  PROFIT  AND  LOSS. 

Oral  Exercises. 


I  irti 


IF 


■ 


A 

B 

C 

D 

E 

F 

G 

1. 

$  50 

$15 

$20 

25  % 

20  % 

$60 

$45 

3. 

100 

20 

10 

20  % 

25  % 

120 

80 

a. 

20 

6 

7 

60  % 

40  % 

24 

15 

4. 

60 

20 

18 

50  % 

16!% 

75 

50 

S. 

50 

8 

5 

60  % 

12i% 

56 

42 

«. 

40 

12 

15 

121% 

10% 

46 

36 

7. 

44 

4 

11 

10  % 

50  % 

55 

33 

8. 

54 

0 

6 

12  J  % 

11*% 

T2 

48 

». 

80 

2 

6 

12i% 

161% 

90 

76 

It. 

30 

15 

9 

40  % 

30  % 

42 

28 

y 

(Vritten  Exercises. 

A 

B 

G 

D 

E 

F 

G 

1. 

$144 

$36 

$24 

12i% 

H% 

$180 

$126 

2. 

160 

60 

16 

20% 

12J% 

192 

140 

3. 

300 

60 

30 

37i% 

50% 

360 

250 

4. 

324 

27 

108 

161% 

5% 

360 

288 

5. 

540 

120 

180 

66?% 

12i% 

630 

480 

6. 

180 

60 

48 

25% 

14f% 

210 

144 

7. 

120 

10 

40 

20% 

25% 

144 

100 

8. 

400 

100 

50 

12i% 

25% 

450 

350 

9. 

360 

60 

36 

20% 

161% 

432 

288 

10. 

Vif* 

36 

18 

33i% 

161% 

168 

128 
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Apply  the  foUowing  questions  to  each  horizontal  line 
of  the  preceding  tables: 

per  Mnt f""  *^^  ""^^  ^""^^  ®  "  *^®  P*"^*'  ^'^^  »  '^'^  P^fit 
otl^l^  ~  ^^  '^*'  ^"**'  ^  "  *^  lo"-  What  »  the  per  cent 
sellij^  pri^  J'*®  *^'*  P"**'  J'  -  the  rate  of  profit.  What  is  the 
aellig^jriw  ?^  '^^  ^*'®'  ®  -  «»e  »te  of  I088.  What  is  the 
profi't  ^r"  e^t%"°'*  ^''"'  F  -  the  selUng  price.  What  is  the 
lo8B*^oelt*?^  *'°^'  ^"*'^'  ^  "  "»«  ■«"i'«  price.  What  is  the 
cost^prSer  *^^  ^"^*'  E  -  the  rate  of  profit.  What  is  the 
pri J  ?  ^  "  *^*  ^°^''  D  -  the  rate  of  loss.  What  is  the  cost 
the  Lf  priei^?"  ""^^  P"''^'  ^  -  '^^  "**«  °'  P«>flt-  What  is 
eost^im^T  **"*  "^"^  P"**'^  -  the  rate  of  loss.    What  is  the 


I, 


Written  Problems. 

1.  I  bought  $7  224  worth  of  goods,  and  paid  $108  for  freight 
and  drayago.    Find  the  selhng  price,  if  my  profit  was  20%. 

2.  A  farmer  sold  375  bu.  of  com  at  80c  a  bushel.  At  what 
price  must  the  buyer  sell  the  com  to  reaUze  a  profit  of  20%  ? 

t  \^^^^  *r  ^'"^  ^°^  '^^-25  each;  I  sold  one  at  a 
profit  of  40%,  and  the  other  at  a  loss  of  28%.    What  was  my 

4.  Find  the  per  cent  of  gam  on  a  carriage  which  cost  $348  60 
and  was  sold  for  $425.17.  •"w.w, 

5.  A  merchant  bought  45  T.  16  cwt.  40  lb.  of  iron  at  $76  a 
ton,  und  sold  the  whole  quantity  at  $78.50  a  ton.  Find  his 
gam,  and  the  per  cent  of  his  gain. 


f  I 
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6.  I  bought  $7  200  worth  of  lumber.  I  sold  50%  for  $4  OCO, 
then  50%  of  the  remainder  for  $2  500,  and  the  second  remainder 
for  $844.    What  was  my  gain  per  cent  ? 

7.  I  bought  $1  280  worth  of  lumber.  If  35%  wac  sold 
at  12J%  profit,  35%  at  10%  profit,  and  the  remainder  at  20% 
profit,  what  was  the  per  cent  of  profit  realized  on  the  whole 
transaction  ? 

8.  I  bought  1  060  bu.  of  barley  at  95c  a  bushel.  I  sold 
300  bu.  at  20%  profit,  150  bu.  at  12%  profit,  100  bu.  at  cost, 
400  bu.  at  5%  loss,  50  bu.  at  60%  loss.  If  the  remainder  was 
unsalable,  what  per  cent  of  the  total  cost  did  I  lose  ? 

9.  A  merchant  sold  30%  of  an  invoice  of  wheat  at  20% 
profit,  and  the  remainder  at  10%  loss.  Find  the  cost  price 
and  the  selling  price  of  the  invoice,  if  the  net  loss  was  $94.50. 

10.  A  farmer  sold  a  cow  for  137.50  above  cost,  and  gained 
30%.  What  would  have  been  the  rate  of  profit,  if  the  cow 
had  been  sold  for  $175  ? 

1 1 .  A  speculator  sold  a  lot  at  20%  profit,  and  with  the  proceeds 
he  purchased  another  lot  which  he  sold  at  30%  profit,  realizing 
a  total  gain  of  $940.80  on  both.    What  did  he  pay  for  each  ? 

12.  A  fanner  sold  a  farm  for  $8  400,  gaining  5%.  If  the 
farmer  had  sold  the  farm  $8  800,  what  would  have  been  his  per 
cent  of  gain  ? 

13.  I  sold  a  harness  for  $48,  losing  20%.  What  selling  price 
would  have  yielded  20%  profit  ? 

14.  A  man  lost  20%  by  selling  an  automobile  for  $640. 
What  would  he  have  lost  per  cent  by  selling  it  for  $780  ? 

15.  A  sold  a  farm  to  B,  and  lost  30%.  B  sold  it  to  C,  and 
gained  10%.  How  much  had  A  paid  for  the  farm,  if  C  bought 
it  for  $6  930? 

16.  A  manuf.acturer  sold  a  bicycle  at  20%  profit;  the  whole- 
saler by  selling  it  made  16|%  profit;  and  the  retailer  sold  it 
for  $42,  gaining  25%.  What  did  the  bicycle  cost  the  manu- 
facturer? 
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*J:  ^  ^Ji*  ^^'"^  to  B  at  a  gain  of  20% ;  B  sold  it  to  C  at  a 
profit  of  15% ;  and  C  sold  it  to  I)  for  «3  036,  thereby,  making 
MYo  profit.    How  much  had  A  paid  for  the  house  ? 

18.  A  speculator  bought  a  house  for  $16  800,  paid  $2  700  for 
improvements,  and  then  sold  it  at  a  profit  of  20%.  Find 
the  selling  price. 

19.  In  the  preceding  problem,  what  would  the  speculator 
have  gamed  per  cent  by  selling  the  house  for  »22  425  ? 

20.  What  would  have  been  the  gain  per  cent,  in  N"  19  if 
the  selluig  expenses  had  amounted  to  $195  ?  ' 

Questions  on  Theory. 

1.  What  is  the  entire  cost  of  a  purchase? 

2.  What  are  the  net  proceeds  of  a  sale  ? 

3.  When  is  the  difference  between  the  entire  cost  and  the 
net  proceeds  a  gain  ?  When  is  it  a  loss  ? 

4.  How  do  you  find  the  profit  when  the  cost  price  and  the 
rate  of  profit  are  given  ?  (327). 

5.  How  do  you  find  the  selling  price  when  the  cost  price 
and  the  rate  of  profit  are  given  7  (327). 

6.  How  do  you  find  the  cost  price  when  the  profit  and  rate 
of  profit  are  given  ?  (329). 

7.  How  do  you  find  the  cost  price  when  the  selUng  price 
and  the  rate  of  profit  are  given  ?  (329). 

8.  How  do  you  find  the  profit  when  the  selling  price  and  the 
rate  of  profit  are  given? 

9.  Given  the  selling  price  and  the  cost  price,  how  do  you 
find  the  rate  of  profit  ?  (328). 

10.  Given  the  selling  price  and  profit,  how  do  you  find  the 
rate  of  profit  ? 

11.  Given  the  cost  price  and  the  profit,  how  do  you  find  the 
rate  of  profit?  (328). 

12.  Given  the  cost  price  and  the  rate  of  loss,  how  do  you  find 
the  loss  ?  (327). 
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13.  Given  the  oo«t  price  and  the  rate  of  loM,  how  do  you  find 
the  MUing  price?  (327). 

14.  How  do  you  find  the  cost  price  when  the  loss  and  rate 
of  lo88  are  given?  (320). 

15.  How  do  you  find  the  cost  price  when  the  selling  price 
and  rate  of  loss  are  given?  (329). 

14.  How  do  you  find  the  loss  when  the  selling  price  Mid  rate 
of  loss  are  given  ? 

17.  How  do  you  And  the  selling  price  when  the  loss  and  rate 
of  lass  ara  given  ? 

18.  How  do  you  find  the  rate  of  loss  when  the  cost  price  and 
selling  price  are  given? 

19.  How  do  you  find  the  rate  of  loss  when  the  loss  and  aellitig 
price  are  given? 

20.  How  do  you  find  the  rate  of  loss  when  the  cost  price  and 
loss  are  given  i 

21.  Given  the  cost  price,  the  selling  price,  the  buying  and 
selling  expenses,  how  do  you  find  the  rate  of  profit  ? 

22.  Given  the  cost  price,  the  selling  price,  the  buying  and 
selling  expenses,  how  do  you  find  the  rate  of  loss  ? 

23.  Given  the  selling  price,  the  rate  of  profit,  the  buying  and 
selling  expenses,  how  do  you  find  the  cost  price? 

24.  Given  the  selling  price,  the  rate  of  loss,  the  buying  and 
selling  expenses,  how  do  you  find  the  cost  price? 

25.  Given  the  cost  price,  the  rate  of  profit,  the  buying  and 
selling  expenses,  how  do  you  find  the  selling  price  ? 
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COMMERCIAL  DISCOUNT 

330.  Manufacturers  and  dealers  offer  their  mer- 
chandise at  a  certain  catalogue  or  list  price,  which  is  also 
called  the  marked  price,  or  gross  price. 

331.  A  commercial  discount  is  a  percentage  allowance, 
or  deduction  made  from  the  catalogue  or  list  price. 

332.  The  net  price  is  the  gross  price  minus  the  discount. 
The  seUw  may  offer  a  disoount  to  hu  customer  1 »  to  induce 

tarn  to  make  »  greater  purcha8e;,2''  to  prompt  him  to  pay  cash 

fiiSglSrEtSc'  '"*"*"**  ^'^'  ^  *°  •^^""*  P"°«"  *«  » 

The  buyer  may  therefore  be  entitled  to  several  discounts: 
ID  -iuph  oases,  the  discounts  are  not  added,  but  calculated  con- 
secuoveiy, 

333.  Let  us  apply  the  principles  of  percentage  to 
commercial  discount. 

The  Base  is  the  groM  price. 
The  Rate  is  the  per  eerU  of  ditcounl. 
The  Percentage  is  the  discount. 
The  Difference  is  the  net  price. 

FIRST  CASE. 

Given  the  grosn  price  and  the  rate  of  discount, 
to  find  the  discount,  or  net  price. 


334.  Rule. 


Gross  price  X  Rate  of  discount 

Discount. 
Gross  price  —  Discount  =  Net  price. 
Gross  price  X  (1  —  Rate  of  dis- 
count)  =  Net  price. 


•J?*^*i^*f  L—The  gross  price  of  a  sewing  machine  is 
»60,  and  the  rate  of  dicount  20%.  Find  the  discount. 


Operation  (a). 
10.20X60  =  $12,  discount. 


Explanation  (o). —  At 
20%,  the  disoount  on  91 
IS  10.20;  and  the  discount 
on  $60  is  60  times  «0.20,  or 
#12. 
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Operation  (6). 
$60Xi"$12,  discount. 


Explanation  {h). —  At 
20%,  the  discount  is  -^Tt 
or  i  of  the  gross  pnce 
(S60).  or  tl2. 


Operation  fa). 
,10.80X60-148,  net  price. 


Operation  (6). 
$60  X 1-148,  net  price. 


Example  II. — The  gross  price  of  a  sewing  machine  is 
$60,  and  the  rate  of  discount  20%.  Find  the  net  price. 

Explanation  (o). — At 
20%;  the  discount  on  $1 
is  $0.20,  and  the  net  price 
of  $1  is  S0.80;  the  nnt  price 
of  160  is  60  times  $0.80, 
or  $48. 

Explanation  (6).  —  At 
20%  discount,  the  net  price 
is  100%— 20%,  or  80%  of 
the  gross  price.  80%  of  the 
gross  price  =  i  of  the  gross 
price  (160),  or  $48. 


Oral  Exercises. 

Find  1*  the  discount;  2°  the  net  price: 


'"^■' 

Gross 

Rate  of 

Gross 

Kate  or 

Gross 

Rate  of 

PRICE. 

DISCOUNT. 

PRICE. 

DISCOUNT. 

price. 

discount. 

1. 

$1.55 

20  % 

6.  $0.80 

30  % 

11. 

$8.00 

15  % 
40  9i 

2. 

$6.00 

10  % 

7.  $0.60 

75  % 

12. 

$5.50 

.^. 

$2.40 

5  % 

8.  $8.00 

21% 

13. 

$9.60 

m% 

4. 

$3.60 

3.31% 

9.  $500 

2  % 

14. 

$8.40 

12  J  % 

5. 

$'>.00 

25  % 

to.  $700 

1  % 

15. 

$8.30 

50  % 

Oral  Problems. 

1.  The  pross  price  of  a  coat  is  $20,  and  the  rate  of  discount 
20%.    Find  the  discount. 

2.  Find  the  discount  at  25%  on  a  bill  of  $60. 

3.  Find  the  discount  on  an  invoice  of  $150,  at  2%  for  cash. 

4.  At  4%  discount  find  the  net  cost  of  an  invoice  of  $250. 

'5.  I  bought  $350  worth  of  goods;  what  sum  did  I  pay  if  I 
was  allowed  a  discount  of  3%  ? 


FIRST  CASE 


Written  Exercises, 
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Find  1*  the  discount;  2"  the  net  price: 


0r088 

Ratk  op 

PRICE. 

DISCOV  KT. 

1. 

$792 

25% 

2. 

15.58 

m% 

i. 

1261 

m% 

4. 

16.16 

m% 

5. 

«875 

40% 

Uroh8  Rate  of 
price.  9ibcocnt. 
6. 19.96      20% 


7.  $6.70 

8.  $9.30 

9.  $6.25 
10.  $8.60 


30% 
10% 

4% 

5% 


Or088 

Rate  OP 

PRICE. 

DISCOUNT. 

11.  $936 

2i% 

12.  $838 

15% 

13.  $324 

60% 

14.  $310 

17% 

15.  $3.52 

6J% 

n 


Written  Problems. 

1.  A  person  bought  28  yd.  of  cloth  at  $1.76.  What  was 
the  net  price,  the  rate  of  discount  being  2%  ? 

2.  A  lady  bought  24  yd.  of  linen  at  $1.45  a  yard.  She  was 
aUowed  a  discount  of  2^%  for  cash.  Find  the  net  «n«mt  of 
the  bill. 

ff  L^l!?*7*\*''^  "***  ''"'"^  °*  *^«  ^^^omng  biU,  discount 
off  3%:  10  doz.  bottles  of  ink  at  $3;  300  lb.  of  paper  at  30c- 
12  gross  of  pencils  at  $2.75  ?  ' 

4.  A  discount  of  16f  %  was  allowed  on  the  foUowing  invoice- 
1.50  bags  of  potatoes  at  $2.50;  200  bu.  of  wheat  at  $1.76.  86o' 
bags  of  beans  at  $3.    Find  the  net  amount. 

5.  Find  the  net  cost  of  the  foUowing  bill,  124%  off:  420  vd 
of«ilkat$1.50;320yd.ofvelvetat$1.75;200yd.ofribbonatJ»c.' 
A^^»  ,^.°^,'=-W^«'^  "^^e^l  discounts  are  aUowed.  the  first 

a2.  }a     T     "  ^  ^  computed  upon  the  remainder  and 
deducted;  and  so  on  for  each  successive  discount. 

are'tek^"'*  "  °°*  *"^*^  ^^  *^^  ***"**"■ '''  ^^'''^  *•*«  discounts 
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Example. — What  is  the  discount  and  net  price  of 
hardware  invoiced  at  $280,  and  subject  to  a  discount  of 
25^/(  and  20%? 

Explanation. — 

^  The  Ist  discount  is  \ 

Operation.  of  $280.  or  $70;  $;M0 

4)  $280  —  $70  -  $210,  pro- 

r~Z77* ,  ^    ,.  ,  c«>d»  of  the  1st  dis- 

$  70.  iHt  diwount;  count.    The  2nd  dis- 

e\  •oin  count  is  \  of  $210,  or 

ni  9£m  j^2-  $210 $42    = 

$  42.  2nd  discount ;  $168.  proceeds  of  tho 

2nd  discount,  or  the 

$168,  net  price;  required    net    price; 

l^--$168-  $112. 
the  total  discount. 


$280— $168*  $112,  total  discount. 


$280  X  3x4 


The  following  method  is  sometimes  used 
net  price.    And  $280— $168 -$112,  total  discount 

Written  Problems. 


.$168, 


1.  Find  the  net  value  of  a  bill  of  goods  amounting  to  $120, 
discount  off  33  J  %  and  5%.  ' 

2.  I  was  allowed  20%,  10%,  and  10%  discount  on  an  invoic  e 
of  furniture  amounting  to  $375.    What  was  the  net  price  ? 

3.  The  Ust  price  of  an  auto  was  $1  630;  what  was  the  net 
price,  discounts  of  20%,  10%,  and  5%  being  allowed? 

4.  I  bought  675  yd.  of  carpet  at  $2.50  a  yard,  less  20%  and 
6%.    What  was  the  net  price  ? 

5.  The  grot'.s  amount  of  a  bill  of  goods  is  $1  440,  the  rates 
of  discount  being  20%,  5%,  and  2^%.  Find  the  net  price 
and  discount. 

6.  Find  the  net  amount  of  a  bill  of  $2  000,  the  series  of 
discounts  being  25%,  20%,  and  5%. 

7.  I  bcught  a  piano  at  a  list  price  of  $575,  with  discounts 
of  2^%  25%,  and  20%.    How  much  did  I  pay  ? 

8.  What  is  the  net  amount  of  a  bill  of  $3  000,  the  discounts 
being  10%,  10%,  and  10%  ? 


FIRST    TASK  ^^ 

♦k  *•  ^  ^^  ^*"  '"'^  "^  **00  each,  the  first  leus  10%  and  5<7 
the  second  le»  I  -,%.    Find  the  difference  betw^n  !  tJm  pricS.' 

anH*;«/  ^Ir"!"'"  ^  P"*^*  of  a  set  of  work«  is  f  W  less  20^, 

ch<!:ibgre?S."?ffe/r-    «---»>  -u'd  be  save^i  by 
diiSS'nt!^'''"'"^  **^"*^"°*  ^"«*  »*y  be  replaced  by  a  single 

Ex AMPLE.--What  sinRl.  discount  is  eq  livaJent  to  a  dis 
count8ene3or25%,20%,and5%?  ^^'^-n^  to  a  dis- 

EXFLANATION.- 

Uopresent   the 
gross    price   bv 
100%.       The  l8t 
'liscount   is    J   of 
100%.    or    25f,; 
deduct  it,  obtain- 
ing 75  "Tc  The  2nd 
discount     is  (  of 
75%.  or  15%;  de- 
duct It,  obtaininsr 
60%.        The  3ra 
discount  is  J*   of 
60%,. or  3%;  de- 
duct It,  obtaining 
67%,  the  rate  of 
the    net    price. 
100%  --  ^7%   = 
43%,  the  rate  of 
the  single  discount. 

Written  Exercises. 

Reduce  the  following  series  rates  to  single  rates- 

A'^^'T^o"^'  ^^-^^^     5%,  and    21%. 

5*  ^^'  ^^  ?  2-  "•  12^%.  20%,  and    2^%. 

7*  20^"  S'  r^  ''^^«-  *^'  '0^-    25%,  and  12^%. 
7.  20%,  10%,  and    5%.  14.    5%,    2|%,  and  20% 

15.  40%,   20%,  and  10%. 


Operation. 
100%=gr(  ss  price; 
_25%  =  l8t  discount; 
75%  =  1st  proceeds; 
(iof75;  J5%  =  2nd  discount; 

60%  =  2nd  proceeds; 
(iV  of  60)     3%  =  3rd  discount; 

57%  =  net  price; 
100%-57%=43%,  single  dincount. 
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SECOND  CASE. 


Given  the  gross  price  and  tlie  net  price,  to  find 
tlie  rate  of  discount. 


337.  Rule.— 


Example. — ^The  gross  price  of  a  hat  is  $6,  and  its  net 
price  is  $5;  required  the  rate  of  discount. 

Explanation. —  The  gross 
price  ($6)  minuR  the  net  price 
($5)  ="  the  dlHcount,  $1.  On 
$6  the  disctouiit  is  $1;  on  $1,  it 
is  6  times  less,  or  $0.16],  or 


Operation. 

16— $5  =  $1; 

$1+  6=$0.16f,  or  16}%. 


Oral  Exercises. 


Find  the  rate  of  discount: 

Gross 

PRICB. 

1.  $7.50 

2.  $8  00 

3.  $100 

4.  $900 

5.  $5.00 

Net 

PRICE. 

$6.00 

$7.00 

$75 

$600 

$4.50 

Gross 

PRICE. 

6.  $0.75 

7.  $0.15 

8.  $600 

9.  $0.05 
10.  $0.50 

Net 

PRICE. 

$0.60 

$0.14 

$500 

$0.04 

$0.45 

Qrobs 

PRICE. 

11.  $50 

12.  $60 

13.  $70 

14.  $90 

15.  $75 

Net 

PRICE. 

$35 
$55 
$60 

$85 
$50 

Oral  Problems. 

1.  The  list  price  of  a  gjoss  of  copy  books  is  $4.50;  thn  net 
price,  $4.05.    Find  the  rate  of  discount. 

2.  The  catalogue  price  of  a  gross  of  pt>nholders  is  $:{.20; 
the  net  price,  $3.04.    What  is  the  per  cent  of  discount  ? 

3.  The  gross  price  of  a  dozen  bottles  of  ink  is  9:\,  and  the 
net  price,  $2.40.     Find  the  rate  of  discount. 

4.  The  marked  price  of  a  gross  of  pencils  is  $2.50;  the  net 
price  is  $2.     Find  the  per  cent  of  discount. 

5.  I  offered  my  iiens  at  75c  a  gross,  but  sold  them  at  70e  a 
gross.    What  rate  of  discount  did  I  allow  ? 


SECOND   CASE 

Written  Exercises. 

Find  the  rate  of  discount: 
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Li: 


Gross 

PRICE. 

l.$600 
2.S4.05 
3.13.96 
4.  $4.90 
.  11.28 


Net 

PRICE. 

$550 
$3.24 
$3.30 
$4.20 
$1.12 


Gross 

Net 

PRICE. 

PRICE. 

6.  $810 

$720 

7.  $576 

$528 

8.  $630 

$504 

9.  $8.40 

$8.19 

10.  $.5.19 

$3.46 

Gross 

Net 

PRICE. 

PRICE. 

11.  $7.17 

$2.39 

12.  $6.24 

$3.90 

13.  $1.95 

$1.82 

14.  $6.24 

$5.85 

15.  $960 

$6.30 

Written  Problems. 


it  (oT^^^^^vPZ  1*"  '*"*r,?b"e  was  $3  500;  I  purchased 
n  lor  5d  080.    What  per  ocnt  of  discount  was  I  allowed  ? 

2.  I  asked  $5  250  for  a  house,  but  I  obtained  only  $5  040 
font.    What  rate  of  discount  did  I  aUow?     ""'^  """'y  »^ '"0 

rateVd^cott'  ''"  °'  ''''  ""'  ^^"«  »^  ^'^'  ^'"'^  t^e 
Find  th?;at"e1fCut'  ''"  '^  ''^'  ^"^^  ''^  ^--"*'  '^• 
hi.i  of  g^oSI^  ^F^et^f  r^n^  ^  ^^^  "^  ''^  -  ^ 

AV^flt^  ?rTetVjjrnJ?nr  ffrs:"''  ^^«  -'  ^^^ 

Example.— A  hat  which  costs  $6  is  marked  $10  Who* 

per  cent  discount  may  the  seller  allow  alTd  yerjin  ^3^%  •> 

Explanation.—  Reckon  the 
profit  ,,pon  the  cost  price  ($6); 
*?.  ,  »  f  •?<.  nut  semns  nrice 
$10'-^"  vHd  33.J%^p£i? 
mol^'^ir  H  ^^^  discount  that 


Operation. 

S  <'>X-^  =  $8,  net  price; 
$10— $8  =  $2,  discount; 
«  2 -J- 10  =  $0.20,  or  20%. 


($10);  $2  +  10  -$0.20,  or 

Written  Problems. 

1.  I  ask  $10  000  for  a  house  that  cost  me  $7  500     What 
per  ceni  discount  may  I  offer  and  yet  gain  20%  ? 


'1 
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2.  A  piano  which  cost  $320  wm  listed  at  $600.  What 
per  cent  disoount  did  the  seller  allow,  if  he  sold  the  inano  at 
25%  profit? 

3.  A  sewing  machine  which  costs  930  is  marked  $50;  what 
rate  of  discount  may  the  seller  allow  to  lose  16§%  ? 

4.  I  paid  $7.60  for  a  table,  and  I  wish  to  sell  it  at  20% 
profit.    What  rate  of  discount  may  I  offer  on  the  list  price,  $12  ? 

5.  The  gross  price  of  a  bicycle  is  $40,  and  its  cost  price  $20. 
What  per  cent  discount  may  the  seller  offer  and  yet  gain  50%  ? 

THIRD  CASE. 

Given  the  net  price  and  the  rate  of  discount, 
to  find  the  ^oss  price. 


338.  Rule.— 


Net  price-^(l— Rate  of  discount) 
=  Gross  price. 


Example  L— The  net  price  of  a  hat  is  $6;  find  the  grosj 
price,  if  25%  discount  was  allowed. 


Operation. 
$6  -s-  $0.75  =  8  times,  or 
$8,  gross  price. 


Explanation.— At  25%  dis- 
count, a  net  price  of  $0.75 
derives  from  a  gross  cost  of 
$1,  and  a  net  price  of  $6derive8 


from  a  grMs  cost  of  as  many  dollars  as  $0.75  is  contained  times 
m  $6,  or  $8. 

Example  II.— The  net  amount  of  a  bill  is  $360;  find 
the  gross  amount,  the  discount  series  beinf  25%,  20%, 
and  20%. 

Operation. 

100% -25%  =  75%,; 

75%— 15%  =  60%; 

60%  -  12%  =  48%, 
rate  of  net  price; 

$360  -f-  $0.48  =  750 
times,  or  »750,  gross  price. 


Explanation. — «Vhen  there 
are  several  discounts,  first  find 
the  rate  of  the  net  price.  Here 
it  is  48%.  Then  divide  the 
net  price  by  its  rate. 
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Oral  Exercises. 

Find  the  gross  price: 


Net 

PRICE. 

1.  S9 

2.  S6 

3.  $.5 

4.  $8 

5.  $7 


Hate  of 

disc't. 

10% 

25% 
50% 
20% 
30% 


Net 

PRICE. 

6.  $14 

7.  $10 

8.  $12 

9.  $10 
It.  $15 


Rate  op 
disc't. 
12  J  % 
371% 
40  % 
33i% 
6i% 


Net 

PRICE. 

11.  $17 
U.  $10 

13.  $  7 

14.  $39 

15.  $38 


Rate  of 
disc't. 

15  % 
16|% 
50  % 


/o 


Oral  Problems. 

the  L^'pnce^teV™"  °'  *  '**^^  "^^  **  ^0%  discount. 

$60oXoUinU'ldiL"uTtVk^^^  *^*  '  *-"«^*  '- 

16}  I.  l?nTtEe  ^l*p"rS"'^  ^«  •^•^'  -«»  *^«  -^e  of  discount 

f«,  fh  V^^v  ?  '?,*  'of'T^O  net.    What  price  had  I  first  asked 
for  the  lot,  if  I  aUowed  the  buyer  a  discount  of^%  ? 

5.  The  net  amount  of  a  bill  is  $78     W>in.i-  waa  *r.^ 

amount,  the  rates  of  discount  bein^  20%  and  21%?^         ^^ 

Written  Exercises. 

Find  the  gross  cost: 


Net  Rate  of 
PRICE,  disc't. 
l.$2.72    15% 
3.  e6.70 
3.  $3.75 
4. 18.19 
5.  $2.64 


20% 
25% 
10% 
12'"o 


Net    Rate  of 
PRICE,    disc't. 


6.  $634 

7.  $875 

8.  $849 

9.  $695 
10.  $819 


33t% 

16t% 

62*% 

37i% 

2i% 


Net 

PRICE. 

11.  $312 
13.  $567 

13.  $676 

14.  $765 

15.  $696 

Rates  of 

disc't. 
20%  2J% 
10%  10% 
25%  10% 
15%  10% 
25%  20% 

Written  Problems. 

U  2&%,  20%,  and  5%  off.    What  wan  th<»  H«t  pnVp  ? 


lil   ! 
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2.  At  what  price  was  a  piano  marked,  if  I  paid  $218.88  for  it, 
discount  oflf  20%,  10%,  and  5%  ? 

3.  The  net  amount  of  a  bill  is  $145.80.  Find  the  gross 
amount,  the  rates  of  discount  being  40%,  10%,  and  10%. 

4.  I  bought  goods  with  discounts  of  20%,  2J%,  and  2^%. 
Find  the  gross  amount  of  the  bill,  if  the  net  amount  was  $380.25. 

5.  I  gave  a  $179.65  cheque  to  settle  a  bill  upon  which  I 
was  granted  a  discount  of  30%,  10%,  and  5%.  Find  the  gross 
amount  of  the  bill. 

Note. — For  the  seller,  the  net  price  represents  the  cost 
price  plus  the  profit,  or  the  cost  price  minus  the  loss. 

Example. — What  must  be  the  marked  price  of  hats 
costing  $3,  that  I  may  dedurt  20%  from  it,  and  yet  gain 
33i%  on  the  cost? 

Explanation. —  Reokoa  the 
wofit  upon  the  eost  prioe  ($3); 
$3  X  i  =  $4,  net  selling  price 
which  will  yield  'S:H%  profit; 
divide  the  net  price  by  its 
rate,  to  find  the  gross  price. 


Operation. 

$;iX|  =$4,  net  price; 
$4  -^  I  =  $5,  gross  price. 


Written  Problems. 

1.  What  must  I  ask  for  a  horse  costing  $216,  in  order  to 
abate  40%,  and  yet  make  a  profit  of  25%  ? 

2.  Find  the  list  price  of  a  lawn  aower  that  cost  $15  and 
is  sold  at  a  discount  of  25%  and  20%,  aad  at  a  profit  of  20%. 

3.  A  merchant  sells  an  overcoiit  at  a  discount  of  20%,  10%, 
and  2|%,  and  thereby  gains  25%.  What  is  the  list  price,  if 
the  cost  is  $28.08? 

4.  TlTiat  waa  the  liat  price  of  velvet  coHting  $5  a  yard,  if  a 
I  >ss  of  10%  waa  lUMtained  by  selling  it  at  a  disrount  of  25%  and 

20%? 

5.  A  ttrotn  of  buttouH  coatt  36c.  What  l>t  price  will  jnnld 
60%  profit,  the  rates  of  diitt)unt  Iwing  25%  und  10%  ? 


■ 
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REVIEW  OF  COMMERCIAL 

DISCOUNT. 

Oral  Exercises. 

A 

B 

C 

D 

E 

p 

1. 

16 

12J% 

4 

21 

12 

20 

2. 

25 

20% 

8 

24 

12 

15 

3. 

28 

25  % 

10 

15 

20 

25 

4. 

10 

50  % 

6 

18 

30 

32 

5. 

30 

16|% 

8 

15 

40 

45 

6. 

21 

33  J  % 

9 

20 

36 

42 

7. 

16 

37J% 

12 

25 

18 

24 

8. 

20 

•■i  % 

3 

38 

15 

16 

9. 

40 

10  % 

5 

27 

30 

45 

10. 

35 

40  % 

16 

30 

64 

72 

Written  Exercises. 

A 

B 

C 

D 

E 

F' 

1. 

120 

50  % 

72 

216 

360 

384 

2. 

240 

10% 

30 

162 

180 

270 

3. 

875 

20% 

280 

840 

420 

525 

4. 

220 

5  % 

33 

418 

165 

176 

5. 

455 

40  % 

208 

390 

832 

936 

6. 

378 

33i% 

162 

360 

648 

766 

7. 

812 

25  % 

290 

435 

580 

360 

8. 

240 

16f% 

64 

120 

320 

^. 

656 

121% 

164 

861 

492 

840 

10. 

480 

37i% 

360 

750 

r.40 

720- 

Apply  the  following  questionH  to  each  l.orizci  laJ  line 
of  the  preceding  tables. 

1.  A  -tLo  irroM  price;  B  -the  rate;  what  ii  the  dUoount  f 

2.  A-- the  vroM  price;  B  -the  rate;  what  ii  the  net  price  f 
a.  B  -  the  rate;  C  ^  th»  dffceount ;  what  ia  the  poM  i,rice  t 
J.  B  -the  rat*;  D  -the  nut  prioe;  what  is  the  rtom  prioef 
i.  C  « \hi»  diMOMnt;  R  •  the  net  prioj.;  what  U  th-  rai«  f 
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».  B  -the  rate;  C -the  discount;  what  is  the  net  price? 

7.  C  -the  discount;  E  -the  gross  price;  what  is  the  rate? 

8.  E  -  the  net  price;  P  -  the  gross  price;  what  is  the  rate  ? 
f .  B  -the  rate;  D  -the  net  priee;  what  is  the  discount ? 

It.  A  -the  net  price;  C  -the  discount;  what  is  the  gross  price? 

Written  Problems. 


r  a  bill  of  $360,  the  discounts 


1.  What  is  the  net  amounc 
beingl2J%and8%? 

2.  What  must  I  ask  for  a  carriage  costing  $80,  in  order  to 
abate  25%  and  yet  make  a  profit  of  25%  ? 

3.  I  paid  $92.12  net  after  being  aUowed  a  discount  of  2% 
on  a  bill  of  goods.  What  was  the  gross  amount  of  the  bill,  and 
what  had  the  merchant  himself  paid  for  the  goods,  if  he  realized 
a  profit  of  12%  on  the  transaction  7 

4.  I  bought  326  books  at  a  discount  of  40%  on  the  list  price, 
which  was  $1.20  each.  I  sold  them  at  a  discount  of  10%  on 
the  same  list  price.    Find  my  net  gain. 

5.  A  bookseller  granted  a  discount  of  $1.70  on  a  work 
listed  at  $10.20.  What  was  the  rate  of  discount?  What 
should  the  bookseller  have  asked  for  the  work,  in  order  to 
abate  37^%,  and  yet  receive  the  name  net  price  ? 

6.  I  bought  a  bill  of  goods  amounting  to  $1  600,  at  a  discount 
cf  20%  and  16%.  If  I  sold  the  goods  for  $1  600,  at  a  discount 
of  15%,  10%,  and  6%,  what  sum  did  I  gain? 

7.  I  buy  goods  at  20%,  20%,  and  10%  off.  What  is  the 
gross  price,  and  the  net  price,  the  total  discount  being  $0.64  ? 

8.  What  is  the  difference  on  a  bill  of  HOC  between  a  discount 
of  40%  and  10%,  and  a  discount  of  30%  and  20%  ? 

•.  What  muit  I  iftk  for  a  horse  that  cost  tlOO,  te  order  to 
»baU  18^^^,  and  yoi  in»kii  a  tirofit  of  40«J  ? 
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!••  Three  merchants  offer  me  the  same  quality  of  hats  at 
the  same  list  price;  the  first  with  discounts  of  20%,  10%,  and 
0%;  the  second  with  discounts  of  5%,  20%,  and  10%;  the 
third  with  discounts  of  10%,  5%,  and  20%.  Which  is  the  best 
offer? 

Note. — Merchants  sometimes  mark  their  goods  by  means 
of  letters.  The  prices  thus  marked  can  only  be  read  by  those 
who  know  the  key. 

With  the  following  price  key.{j°J4\«|™Yo  ^5  would  be 
written:  me;  90,  r<;^  would  indicate  that  an  object  costs  75o, 
and  sells  for  90(!. 


'Questions  on  Theory. 

1.  What  is  the  gross  cost  of  an  article  ?  (330). 

2.  What  is  the  discount?  the  net  price?  (331,  332). 

3.  What  reasons  may  a  wUer  have  to  allow  a  discount? 
(332). 

4.  May  the  same  buyer  be  entitled  to  several  discounts  7(332). 

5.  Given  the  gross  cost  and  the  rate  of  discount,  how  do 
you  find  the  discount  ?     (334). 

6.  Qiven  the  gross  cost,  and  a  series  of  three  discounts,  how 
do  you  find  the  net  price  ?     (33.5). 

7.  Given  the  discount  and  the  rate  of  discount,  how  do  you 
find  the  gross  price  ? 

8.  Given  the  net  price  and  the  rate  of  discount,  how  do  you 
find  the  gross  price  ?     (337). 

9.  How  do  you  find  the  rate  of  discount  when  the  net  priee 
and  discount  are  given  ? 

!•.  How  do  you  find  the  set  price  when  the  discount  and 
rate  of  discount  are  given  ? 

11.  How  do  you  find  the  rate  of  discount  when  the  grots 
price  and  discount  are  given  ? 
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1 2.  How  do  you  find  the  diwwant  wben  the  net  prioe  and  rate 
of  diwxrant  are  giyen  T 

13.  GHvB  a  few  synonyms  of  ffro»»  pries,    (330). 

14.  How  oan  a  discount  series  bo  replaced  by  a  single  discount  7 
J336). 

15.  Given  the  oost  priee  of  an  article,  the  rate  of  profit  to  be 
realized,  the  rate  of  discount  to  be  allowed,  how  oan  you  find 
the  gross  prioef 


if 


.1 
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COMMISSION 

339.  The  sum  charged  by  one  person  for  buying  or 
selling  for  another  is  often  computed  at  a  certain  per 
cent  of  the  price,  and  is  called  comtnissian  or  brokerage. 

340.  A  Commission  Aferchant,  Agent,  or  Broker  is  a 
perscm  who  transacts  business  for  another  person  called 
the  Principal, 

It  Ih  very  imi)ortant  not  to  mistake  a  purchasing  agent  for 
a  sellin^r  agent,  and  vice  versa. 

r    341.  Let  us  apply  the  principles  of  percentage  to 
commission: 

fThe  Base  is  the  oost  price  or  market  price. 
*       i  J****  ^*®  "  ***^  7""*  '"'''*'  "f  commission. 
p«refaa»e-|  J****  Percentage  is  the  commission. 

■  The  Amount  is  the  market  price  plus  the  commission. 

'""  entire  cost 

"^       (The  Base  is  iiio  selling  price,  or  market  priee. 
In  Xu  *  **  *'^***  P^^  '^^"'^  **'^  commission. 

a  sale:    ^"®  ^P''<***'^t*»«e  is  the  cowimi'ssion. 

The  Difference  is  the  market  price  minus  the  commis- 
sion, or  net  proceeds. 

By  market  price  is  meant  the  value  of  a  purchase  before  the 
expenses  are  added,  or  the  value  of  a  sale  before  the  expenses 
are  deducted. 


FIRST   CASE 
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FIRST  CASE. 

«ion.  to  find  the  commission,  or  the  entire  cost 
or  the  net  proceeds.  *' 

342.  Rule.— 


Market  price  X  Rate  =  Commission. 
In  a  purchase: 
Market  price  +  Commission  -  Entire  cost 
Market  price  x   (1+  Rate  of  commission) 

In  a  sale: 
Market  price  -  Commission  -  Net  proceeds. 
Market  pnce  x  (I  -  Rate  of  commission)  .  Net  proceeds. 


'  Entire  cost. 


Example  I.— An  agent  buys  (or  sella)  f,\  i\n(\  „«.^i.    * 
goods  at  5%  commission.    Fini  iCco^l^^oT       ""^ 

OpERAnoN  (a). 
$0.05X1000 =$50,  com. 

Operation  (6). 
$1000X^  =  $50,com. 


Explanation  (o).— At  5% 
the  commission  on  H  is  fooS' 
?"«  tjie  commission  on  «1  oS) 
w  1000  times  10.05.  or  $50 

Explanation  (6).— At  5^' 

I^SKt^^ji^fof 

at^5^r:rm^m^L];^\^^^^^  o/  goods 

Operation  (a).  the^",^:t!IiLIiri«l-nA£5^;. 

$1.05  X  1000= $1050, 
entire  cost. 

Operation  (6). 

S1000XH  =  $1060, 
entire  cost. 


andtheentu^costofflisSI  a=; 

?««"«r«  cost  of  $1  (Jori  •& 

times  $1.05,  or  $1  050. 

♦l,«^^*'''^''*"°^'  ('').— At  5% 

tne  entire  cost  is  inn^ 
plus   5%,    or    105%   of    tS 

SSk!  r'^'  .105%  of  the 
market  price  is  M  of  the 
market  price  (S ' 000),  or  $1 050 


If 
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Example  III.— An  agent  sells  $\  000  worth  of  goods 
at  6%  rommiiwion.    Find  the  net  proroedg. 


OPEBATION   (a), 

S0.95X1000  =  «950, 
net  proceeds. 

Operation  (6). 

$1  OOOxH  =  «950, 
net  proceeds. 


Explanation  (a).  At  5%, 
tUooommiMionon  91  is  90.05, 
and  the  net  prooeeda  of  91  are 
90.95;  tb«  net  prooeedfl  >f 
91  000  are  I  000  timFs  90  05, 
or  9950. 

Explanation  (b).  -At  5% 
rommtfuiion,  the  net  prooeeas 
are  100%  mintia  5%,  or  95% 
ot  the  market  price;  95%  of 
the  market  price  is  4^  of  the 
market  price  (91000),  or  9950. 


Oral  Exercises. 

Find  1°  the  commission;  2*  the  entire  cost;  .3®  the  net 
proceeds. 


Markkt 

Rate  OF 

Market 

Rate  of 

Market 

Rate  of 

PRICE. 

COM. 

PRICE. 

COM. 

PRICE. 

COM. 

1.  9200 

5  % 

6.  $150 

20  % 

11.  9100 

1% 

2.  9600 

16] 

1 

% 

7.  9800 

12  % 

12.  9300 

2% 

3.  9450 

6 

8.  9400 

2J% 

13.  9500 

4% 

4.  9480 

6 

9.  9700 

10  % 

14.  9700 

3% 

5.  9900 

3 

% 

10.  9600 

8i% 

15.  9900 

5% 

Oral  Problems. 

1 .  An  atrent  bought  95  000  worth  of  wheat  at  5  %  commission . 
Find  his  commission  and  the  entire  cost  of  the  wheat. 

2.  What  is  an  accent's  commission  on  a  purchase  of  potatoes 
amounting  to  92  000  at  2}%  ?     Find  the  entire  cost. 

3.  A  drover  had  96000  worth  of  cattle  bought  at  2%  com- 
mission. Find  the  agent's  commission,  and  the  entire  cost  of 
the  transaction. 

4.  A  real  estate  dealer  sells  92  000  land  at  1 J  %  commission. 
Find  his  commission  and  tho  net  proceeds  of  the  sale. 

5.  An  agent  sells  95  000  of  furniture.  How  much  is  his 
commission  at  5^'c?  What  sum  does  the  agent  remit  to  his 
prin«'ipal  ? 


>i'  I  u 
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Mabuct   Rati! 


PUCK. 

1.19660 
3.  t6  400 

3.  $7  605 

4.  S4  920 
5.17  356 


OP  COM 

H% 

6i% 


/{' 


/(• 


Market 

PIUCE. 

6.  $0040 

7.  $7  080 

8.  95  445 

9.  S3  692 
10.  $8  696 


Hate 
or  COM. 

16f% 
20% 
10% 

i% 


Market 

PRICE. 

11.  S8  480 
13.  16  628 

13.  S3  124 

14.  S3  690 

15.  S3  048 


Rate 

op  COM. 

*% 
tV% 

i% 
tV% 

6% 


Written  Problems. 


X  wheat  ?°™™"""  "*  '*^^'  *"**  **"*  "  *^«  «"*''^  '^'^^ 
^hn'ol  ^"8»l'»>8  400  worth  of  property  through  an  agent 
:n:t^:!;Z.'2^7Z';Zrt!:'''  *^«  agent-Aonnnin 

SI  M  .Iph**"^^*'^'*'*^  ^°'  ."'®  ^^20  baRH  of  potatoes  at 
S1.50  each.    WJiat  was  the  entire  cost  of  the  potatoes  if  the 

Tto  sS?"^  ^  commission,  and  if  the  other  chargr^mouLt! 

\vu*:  A"  *8«"*  buys  for  me  3  600  bu.  of  wheat  at  S1.60  a  budul 

l^t  "th«  othTT^^"  ''  A^-  ^.  ^'^d  the  entire  cost  ^e 
wneat,  the  other  expenses  amounting  to  S205. 

ihJ^^TTnr^7'  '°''  ^'  ^^}'^^-  °^  *PP'^  ^*  »2.25  each, 
fharges  ^%  for  commission,  and  pays  $150  for  freight  anH 
•irayaje.    Find  the  entire  cost  of  the  apples. 

Tri„Jvi^«*^"*  '?'**  '^  5^  '''*^'^^»  ^'  «°o^^  ^t  2|%  commission. 
I'lnd  hu  oommiMion,  and  the  net  proecodj  of  the  transaSl 

7.  A  commjMJon  merchant  sold  540  bbl.  of  flour  at  $8  25 
»ach,  »nd  ohanN  5%  oommi«.ion.  Find  hi«  oommi  Jmi  and 
th<»  NUin  h«»  w»mltti»d  to  hi*  pHneipal,  '  *"** 
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8.  An  agent  sold  3  476  lb.  of  cheese  at  12^c  a  pound.    If 

his  commission  was  3|%,  what  sum  did  he  remit  to  his  principal  ? 

NoTB. — ^When  there  are  other  charges  than  the  commission, 
the  net  proceeds  equal  the  market  price  minus  the  commission 
and  other  charges. 

9.  An  agent  sold  $750  worth  of  merchandise  at  4%  com- 
mission. What  were  the  net  proceeds  due  the  principal,  the 
other  charges  amounting  to  $8.75? 

10.  My  agent  sold  180  bbl.  of  sugar,  each  containing  275  lb., 
at  6Jc  a  pound.  "What  were  the  net  proceeds,  if  he  charged 
2%  for  commission,  and  $72.34  for  sundry  other  expenses  ? 

SECOND  CASE. 

Given  the  market  price  and  the  commission, 
or  the  entire  cost  or  the  net  proceeds,  to  find  the 
rate  of  commission. 

343.  Rule.— 


Commission  -^  Market  price  =  Rate  of  commission. 
In  a  purcnase: 

(Entire  oost  —  Market  price)  -5-  Market  price  =  Rate  of 

com. 

In  a  sale: 
(Market  price  —  Net  proceeds)  ^-  Market  price  =  Rate  of 

com. 


I  <ti 


Example  I.— An  agent  buys  (or  sells)  SI  000  worth  of 
goods,  and  receives  a  commission  of  $50.  Find  the  rate  of 
commission. 


Operation  (a). 
$50+ 1 000  ■»  $0.06,  or  6%  com. 

OpERAT  ON  (6). 


Explanation  (a),  —  On 
$1  000,  the  commission  is 
$50;  on  $1,  it  is  1  000  times 
less,  or  $0.05,  or  5%. 

Explanation  (6).—  A 
oommission  of  $50  on  the 
market  price  ($1000)  m 
tftiH.  or  ^,  or  6%  of  the 
market  pnoe. 


SECOND    CASE 
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Example  II.— What  is  a  purchasing  aeent'a  mf  ^  «f  « 
mission  when  the  market  price  iT$l  000  InH  IL    ^^T" 
cost,  $1  050?  p  "^e  IS  91  uou,  and  the  entire 


Operation. 
SI  050— $1  000 =$50,  com.; 
$50  -5-  1  000 =$0.05,  or  5%  com. 


ExPLANATio>f. — The  en- 
tire cost  ($1  m))  minus  the 
market   pnce    ($1000)    = 

1000  =$0.05,  or  5%. 


,  Example  III.— What  is  a  selling  agent's  rate  of  commit 
r$9^1  *'^  ™^^'^*  P"^^  '^  «1  C^fand  t^e^nef  p?o3s' 


Operation. 
$1  000— $950  =  $50,  com  • 
$50-4- 1000= $0.05,  or  5%  com. 


Explanation.— The 
market  pnce  ($1  000)  minus 
the  net  proceeds  ($950)   = 

^®i^°"^*o'^  (*50).  $50 
-i-  1000  =   $0.05,  or  5%. 


Oral  Exercises. 

Find  the  rate  of  commission  : 


Market 

PBICE. 

1.  $100 

2.  $200 

3.  $300 

4.  $400 

9*        qpOvJu 


Com. 

$20 
$10 
$20 
$10 
$50 


Market   Entire 

PRICE.    COST. 


6.  $200 

7.  $750 

8.  $250 

9.  $S00 
10.  $150 


$2.50 
$900 
$275 
$900 
$200 


Oral  Problems. 


t    i| 


»i 
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Written  Exercises. 

Find  the  rate  of  commission : 


Market 

Market  Entire 

Market 

Net 

PRICE. 

Com. 

PRICE.    COST. 

PRICE.  PROCEEDS.  | 

l.$380 

$19 

6.  $580  $609 

11.  $780 

$741 

2.  $640 

$16 

7.  $810  $837 

12.  $960 

$936 

3.  $990 

$33 

8.  $920  $943 

13.  $588 

$539 

4.  $732 

$61 

9.  $708  $767 

14.  $840 

$819 

5.  $496 

$31 

10.  $656  $697 

15.  $672 

$630 

in 


Written  Problems. 

1.  An  agent  bought  a  property  for  $12  500,  and  received 
a  commission  of  $187.50.    What  was  the  rate  of  his  commission  7 

2.  An  agent  charged  $1 539  for  collecting  a  sum  of  $7  605. 
Find  the  rate  of  commise'on. 

3.  A  commission  merchant  sold  40  bbl.  of  apples  at  $3.25 
each,  and  retained  $7.80  for  his  services.  What  was  the  rate 
of  his  commission  ? 

4.  My  agent  bought  350  bu.  of  oats  at  60c  a  bushel.  If 
the  entire  cost  amounted  to  $231,  what  was  the  rate  of  commis- 
sion? 

5.  An  agent  bought  4  000  bu.  of  barley  at  95c  a  bushel. 
Find  the  rate  of  commission,  if  the  entire  cost  of  the  barley  was 
$4  275: 

6.  The  entire  cost  of  3  500  bu.  of  peas  was  $0  625.  If  my 
agent  charged  $875  for  bujring  the  peas,  what  was  his  rate  of 
commission  ?    What  was  the  market  price  per  bushel  ? 

7.  The  net  proceeds  of  the  sale  of  500  tons  of  alfalfa  was 

$5  600,  and  the  commission  $400.    Find  the  market  price  per 

ton,  and  the  rate  of  commission. 

NoTK.— The  entire  ooit  minus  ths  oommiMioh  and  other 
charges  equals  the  buying  market  price.  The  net  proceeds  p\un 
the  commiMion  and  other  obM^tei equal  the  eettiag  market  psico. 

8.  \Miat  is  the  rate  of  commiaiion,  if  the  eiitire  oost  of  a 
purchase  la  f  S5(),  the  oummission  $40,  and  the  iiun  td  the  oth(  r 

^hftfg^ttlOf 
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of  ^'J.  IT^^  merchant  remitted  «365  as  the  net  proceeds 
fiL?^  '^^?'  ^«*"«*'"8  «25  for  his  commission,  and  $20  for 
freight  and  storage.    What  was  the  rate  of  commi^ion  ? 

10.  Ail  agent  sold  1  860  bu.  of  wheat  at  $1.75  a  bushel- 
sumlr^lT^  ^  '''  'T^^'  »25  for  storage,  and  a  ceStTn 
S  Z  J  ^^P™^*'^".'  he  remitted  $2  M4  to  his  principal. 
Find  the  commission  and  the  per  cent  of  commission. 

THIRD  CASE. 

pnnl^JJi*®  12*®  *"**  ^''^  commission,  or  the 
emire  cost  or  the  net  proceeds,  to  find  the  market 

344.  Rule.— 


Commission  -^  Rate  of  commission  =  Market  pnce. 

In  a  purchase: 
Entire  cost  -  (1  +  Rate  of  commission)  =  Market  price. 

In  a  sale: 
Net  proceeds  ^  (1  -  Rateof  oommisaion)  =  Market  price. 

rnr^o''''TJ'''-A:"^^''*  '^  *he  market  price  of  a  purchase 
mLSon     V' V'^  commission  is  $50,  aSd  the  rateTcom! 


mission,  5%? 

Operation  (a). 

$50   ~   $0.05  =  1  000  times,  or 
SI  000,  market  price. 


Operation  (6). 

$50  -f-  ,1^  =  $50  X  Y-  ^  $1  000, 
market  price. 


Explanation  (o).- 
At  5%,  a  commission 
of  $0.05  derives 
from  a  market  price 
of  $1,  and  a  commis- 
sion of  $50  derives 
from  a  market  price 
of  as  many  dollars  as 
$0.05  is  contained 
times  in  $50,  or  $1000. 

Explanation  (b). 
—5%.  or  ^  of  the 
market  price  =  $50: 
!»  (100%)  of  the 
market  price  =  20 
times  $50,  or  $1  000. 


|J 
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Example  II. — ^What  is  the  market  price  of  a  purchase, 
if  the  entire  cost  is  $1  050,  and  the  rate  of  commission, 

5%? 


Operation  (a). 

$1  050  ^  $1.06  =  1 000  times,  of 
SI  000,  market  price. 


Operation  (b). 

*l050^fj  =  $l  0.50xff  =  .'51000, 
market  price. 


EXPLAKATION  (a). 

— At  S%  commission, 
an  entire  cost  of  $1.05 
derives  from  a  market 
price  of  $1,  and  an 
entire  cost  of  f  1  050 
derives  from  a  market 

f)rice  of  as  many  dol- 
ars  as  $1.05  is  con- 
tained times  in  $1  050, 
or  $1  000. 

Explanation  (b). 
-100%  +  6%.  or 
105%,  or  H  of  the 
market  price  =  $1 050; 
M  (100%)  of  the  mar- 
ket price  =  $1  050 
■i-H,  or  $1  000. 


Example  III. — What  is  the  market  price  of  a  sale,  if 
the  net  proceeds  are  $950,  and  the  rate  of  commission  is 

5%? 


Operation  (a). 

$050  -J-  $0.95  =  1  000  times,  or 
$1  000,  market  price. 


Operation  (b). 

$950 ■i-U='  $950 XH  =  «1  000, 
market  price. 


Explanation  (o). 
— At  6%  commission, 
a  net  proceeds  of  $0.95 
derives  from  a  market 
price  of  $1,  and  a  net 
proceeds  of  $950  de- 
rives from  a  market 
fmce  of  as  many  dol- 
ars  as  $0.95  h  con- 
tained times  in  $950, 
or  $1 000. 

Explanation  (b). 
—100%  —  5%,  or 
95%,  or  i%  of  the  mar- 
ket prices  $950;  U 
(100%)  of  the  markf-t 
price  -  $950  +  i%.  or 
I 1000. 
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Oral  Exercises. 

Find  the  market  price: 


Com. 

1.  ti 

2.  $3 

3.  96 

4.  $5 

5.  $7 


Entire 

COST. 

6.  $240 

7.  $220 

8.  S210 

9.  S900 
10.  $450 


Rate 

OP  COM. 

20  % 

J2  % 
16|% 

331% 

m% 


Net 
proceeds. 

11.  $150 

12.  $140 

13.  $190 

14.  $110 

15.  $990 


Rate 

Or   COi 

6i% 

m% 

6  % 
81% 

1  % 


Oral  Problems. 

9C7  *whL*tl2*iK'°*^°i?7".  *^^'  *°^  *^«  '•ate  of  commiasion. 
^%,  what  was  the  market  price  of  a  purchase  ? 

sion  w,S^foSSf  a?6%T"°*  °'  ™^  *^"*''  ^'««'  ^  ^'  «'°»°^^ 

3.  I  x-sraitted  to  my  agent  $1  020  to  invest  in  wheat,  at  2% 
commission.    What  was  the  market  price  of  the  wheat  f         ^^ 

.JuJt  Hnd  trmtke^p^'cr  '^"'^'  ''  '^  ^°  *^"'"'"'**" 

to  KlfJ^'^^n /"i?^^  °t  ^i"^  ^^®  °'.l^  ^¥-  °'  »P?'«8  amounted 
to  f360..  Find  the  market  pnce  of  one  barrel,  Tf  the  rate  of 
commission  was  10%. 

Written  Exercises. 

Find  the  market  price: 


Com. 

1.  $6.85 

2.  $9.36 

3.  $7.32 

4.  $8.12 

5.  $6.41 


RxTFi  OF 
COM. 

2% 
3% 
4% 
5% 
7% 


Entire    Rate  of 

COST.  COM 


6.  $477 

7.  $327 

8.  $517 

9.  $943 
10.  $887 


6% 

9% 
10% 

^% 


Net 

Rate  of 

PROCEEDS 

COM. 

11.  $615 

H% 

12.  $6.30 

6f% 

13.  $803 

H7c 

14.  $398 

i% 

15.  $798 

i% 

Written  Problems. 

1.  An  agent  received  a  commibsion  of  $175  for  buying  a 
property.  If  the  rate  of  commission  was  2i%,  at  what  price 
did  the  agent  buy  the  property  ? 
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COMMISSION 


,^i 


1, 

f  '  ■ 
l.r 


11 


if 

If! 


2.  An  agent  charged  $226.80  for  selling  a  consignment  of 
potatoes.  Find  the  market  value  of  the  sale,  if  the  rate  of 
commission  was  S^%. 

3.  A  commission  merchant  received  $5  392.05  to  invest 
in  sugar  after  deducting  his  commission  of  3%.  How  much 
was  invested  in  sugar  ? 

4.  At  28c  a  pound,  how  many  pounds  of  wool  will  my  agent 
buy  with  S2  870,  if  his  rate  of  commission  is  2^%  ? 

5.  A  commission  merchant  remitted  to  his  principal  $15  029 
as  the  net  proceeds  of  a  consignment  sold  on  a  commission  of 
5%.    Find  the  market  value  of  the  transaction. 

Note. — (Entire  cost  —  charges  other  than  commission)  -r- 
(1  +  Rate  of  com.)  »  market  price. 

(Net  proceeds  +  charges  other  than  commission)  +  {I  — 
Rate  of  com.)  —  market  price. 

6.  Find  the  market  price  of  a  purchase,  if  the  entire  cost  is 
$6  7(X),  the  rate  of  commission,  3|^%,  and  the  sum  of  the  remain- 
ing charges,  $1(X). 

7.  An  agent  received  $768.45  to  invest  in  cotton  after  deduct- 
ing all  expenses.  How  much  did  he  pay  for  the  cotton,  if  his 
rate  of  commission  was  11-%,  and  the  sum  of  the  other  charges, 
$10.50? 

8.  Find  the  market  price  of  a  sale  effected  at  2^%  commission 
if  the  net  proceeds  were  $2  322.75,  and  the  charges  other  than 
commission,  $17.25. 

9.  An  agent  remitted  to  his  principal  $298.30  as  the  net 
proceeds  of  a  sale.  His  charges  were  $11.70  for  drayage,  and 
3^%  for  commission.    Find  the  market  value  of  the  transaction. 

10.  I  received  $2  550.50  as  the  net  proceeds  of  a  consignment 
of  350  bbl.  of  flour.  If  my  agent's  charges  were  2%  for  conunis- 
sion,  and  $22  for  drayage,  what  was  the  selling  price  of  one 
barrel  ? 
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REVIEW  OF  COMMISSION. 
Written  Exercises  on  Purchases. 


A 

B 

c 

D 

E 

F 

1. 

«672 

5  % 

$21 

$42 

$231 

$294 

2. 

S375 

4% 

S26 

$52 

$442 

$520 

3. 

1636 

6*% 

116 

$32 

$288 

$336 

4. 

S124 

6i% 

$17 

$34 

$459 

$510 

5. 

1915 

H% 

$31 

$62 

$248 

$341 

Apply  the  following  questions  to  each  horizontal  line 
of  the  preceding  table. 

1.  A -the  market  price;  B=the  rate  of  commission;  what 
is  the  entire  cost  7 

2.  E-the  entire  cost;  B=the  rate  of  oommission;  what 
18  the  market  price  ? 

3.  E-the  entire  cost;   D=the  commission;   what  is   the 
rate  or  commission  ? 

4.  r      ^^-^  wimission;   B=the   rate  of  commission;   what 

IS  the  t  ?  .        »«- 

5.  -  ntire  cost;  E=the  market  price;  what  is  the 
rate  ol              .^on  ? 

6.  A  -the  marLa  price;  B  =the  rate  of  commission;  C  =  the 
charges  other  than  commission;  what  is  the  entire  cost  ? 

7.  E-the  entire  cost;  B=the  rate  of  commission;  C  =  the 
charges  other  than  commission;  what  is  the  market  price? 

8.  E-the  entire  cost;  D=the  commission;  C=the  charges 
other  than  commission;  what  is  the  rate  of  commission  ? 

9.  F  -the  entire  cost;  E  -the  market  price;  C  -the  charges 
other  than  commission;  what  is  the  rate  of  commission  ? 

10.  D  -the  commission;  B  -the  rate  of  commission;  C  -tha 
charges  other  than  commission;  what  is  the  entire  cost? 
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COMMISSION 


Written  Exercises  on  Sales. 


It 


11 


A 

B 

C 

D 

E 

F 

I. 

$G00 

10% 

$9 

118 

$198 

$171 

2. 

$840 

2i% 

$39 

$78 

$273 

$156 

3. 

$144 

8i% 

$11 

$22 

$143 

$110 

4. 

$480 

2  % 

$49 

$98 

$294 

$147 

5. 

$836 

5  % 

$19 

$38 

$171 

$114 

Apply  the  following  questions  to  each  horizontal  line 
of  the  preceding  table. 

1.  A -the  market  p'ice;  Bxsthe  rate  of  somtnission;  what 
are  the  net  proceeds  ? 

2.  E»the  net  proceeds;  B=>the  rate  of  commission;  what 
is  the  market  price  r 

3.  E=the  net  proceeds;  D=the  commission;  vrh&j  is  the 
rate  of  commission  r 

4.  D=the  commission;  8=  the  rate  of  commission;  what 
are  the  net  proceeds  ? 

5.  F=the  net  proceeds;  Eathe  market  price;  what  is  the 
rate  of  commission? 

6.  A  =  the  market  price;  B  =the  rate  of  commission;  C  *ithe 
charges  other  than  commission;  what  are  the  net  proceeds? 

7.  E=the  net  proceeds;  B=  the  rate  of  commission;  C  = 
the  charges  other  than  commission;  what  is  the  market  price? 

8.  E  =:the  net  proceeds;  D  =the  commission;  C  =°the  qharges 
other  than  commission;  what  is  the  rate  of  commission  ? 

9.  F=the  net  proceeds;  E=the  market  price;  C-=the 
charges  other  than  commission;  what  is  the  rate  of  commission  ? 

10.  D  =the  commission;  B  =the  rate  of  commission;  C  s>the 
charges  other  than  commission;  what  are  the  net  proceeds? 

Written  Problems. 

1.  A  clerk  receives  $6  a  week  and  2%  commission  on  goods 
sold.  If  he  sells  $1  500  worth  of  goods  a  month,  what  is  his 
monthly  income  ? 
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2.  A  commercial  waveler  has  a  fixed  salaiy  of  |18  a  week; 
besides  he  is  entitled  to  2^%  commiBsion  on  his  sales.  If  he' 
sells  $40000  worth  of  goods  m  a  year,  what  is  his  annual 
income? 

3.  A  coUecting  agent  working  on  a  commission  of  4%  turns 
over  to  his  principal  $1  286.40  as  the  net  amount  due  him. 
What  was  the  sum  coUected,  and  the  agent's  commission  ? 

4.  An  agent  received  $4  526.25  to  invest  in  potatoes.  How 
many  bushels  did  he  buy  at  88c  a  bushel,  if  his  charges  were 
$16.26  for  drayage,  and  2^  %  for  commission  ? 

5.  I  paid  an  agent  $200  for  buying  6  000  bu.  of  wheat  at  a 
commission  of  2^%.  Find  the  entire  cost  of  a  bushel,  the 
other  expenses  being  $50. 

«!.  i^i^^"*  ^^^  *.  <^°«»«"»nent  of  3  000  bu.  of  wheat, 
«?^3^^K°'  commission,  $22.50  for  storage,  and  remitted 
$5  242.50  as  the  balance  due  his  principal.  Find  the  market 
price  of  a  bushel  of  wheat.  "«»i«.ci/ 

7.  The  entire  cost  of  a  purchase  is  $1  729.10,  which  includes 
the  commission  $50.10,  and  other  charges  aggregating  $9 
1  md  the  rate  of  ct        ission. 

8.  The  net  proceeds  of  a  consignment  were  $2  425.  the 
commission,  $50,  and  sundry  other  expenses,  $25.  What  was 
the  rate  of  commission  ? 

Note.— The  rate  of  profit  is  to  be  computed  upon  the  entire 

COSv« 

orn^il^J^""^  ^"^^  ^?'"  ""^  ^  ^^^-  °f  «"8*«-'  each  containing 
Si  S'V  ?*^  a  pound,  charges  2%  for  commission,  and  paj-s 
$64  50  for  freight.  Find  the  entire  cost  of  the  sugar.  What 
shall  I  gam  per  cent,  if  I  seU  t>    sugar  at  7c  a  pound  ? 

10.  What  should  I  gam  per  cent  ir  the  preceding  problem 
if  the  sales  were  effected  by  an  agent  at  3%  commission,  the 
othCT  chaiges  aggregating  $59.50  ? 
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Questions  on  T  nory. 

1.  What  is  commiseion  ?    brokerage?  (33U). 

2.  What  person  is  caUed  a  oommisaion  tnemhant  7  an 
agent  ?    a  broker  ?     (340). 

3.  What  person  is  called  the  principal  ?     (.'VK)). 

4.  What  is  the  market  price?     (341). 

9.  What  is  the  base  of  commission,  1°  in  a  purchase?  2' 
in  a  sale?     (341). 

6.  How  do  you  find  the  commiaMion  when  the  market  price 
of  a  sale  and  the  rate  of  commission  are  given  ?     (342) . 

7.  How  do  you  find  the  net  proceeds  of  a  sale  when  the 
market  price  and  the  rate  of  commission  are  given  ?  (342) . 

8.  .  '^w  do  you  find  the  net  proceeds  of  a  sale  yrhea  the 
market  price,  the  rate  of  commission,  and  the  freight  charges 
are  given  ? 

9.  How  do  you  find  the  market  price  of  a  sale  when  the 
commission  and  rate  of  commission  are  given  ?     (344). 

IS.  How  do  you  find  the  market  price  when  the  net  proceeds 
of  a  sale,  and  the  commission  are  given  ? 

11.  How  do  you  find  the  rate  of  commission  when  the  net 
proceeds  of  a  sale,  and  the  commission  are  given  ? 

12.  Given  the  net  proceeds  of  a  sale,  the  commission  and 
other  charges,  how  do  you  find  the  market  price  ? 

13.  Given  the  net  proceeds  of  a  sale,  the  commission  and 
other  charges,  how  do  you  find  the  rate  of  commission  ? 

14.  Given  the  net  proceeds  of  f,  sale,  and  the  rate  of  commis- 
sion, how  do  you  find  the  markeo  price  ?     (344). 

15.  Given  the  net  proceeds  of  a  sale,  the  freight  charges, 
and  the  rate  of  commission,  ^  ■   'do  you  find  the  market  price  ? 

16.  Given  the  net  p.oceeua  o<!  a  sale,  and  the  market  price, 
how  do  you  find  the  commission  ? 

17.  Given  the  net  proceeds  of  a  sale,  and  the  market  price, 
how  uo  you  find  the  rate  of  commission  ?     (343). 

18.  Given  the  net  proceeds  of  a  sale,  the  market  price,  and 
the  freight  charges,  how  do  you  find  the  rate  of  commission  ? 
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voi'flnS'tT  ^^  '^'"'^j">r  ^^  «t«  of  oomnuHHion.  how  do 
you  And  the  net  proceeds  of  a  sale  ?  .  uww  uy 

.h^L^u""^  ?* "^^ °' eommission.  the commiHsion.  and  froiirht 
chMBes,  how  do  you  find  the  net  proceeds  of  a  sale  7 

of  !*:..!I.r  **°  T  ?°*^  ****  commission  when  the  market  price 
of  a  purchase,  and  the  rate  of  commission  are  given  ?     0^  12) 

n,«i"  ♦"°''  '^^  ^°"  *•***  ^''^  ^"^'"^  "O"*  °'  »  purchase     jpq  'the 
market  pnoe  and  rate  of  commission  are  given  ?     (342' 

23.  How  do  you  find  the  entire  cost  of  a  purchase  when  the 
market^  pnce.  the  freight  changes,  and  the  .Ste  of  eo^2^: 

the^Jom^rJo^a^SroV^X;^^^^^^^^^ 

26.  How  do  you  find  the  market  price  of  a  purchase  when 
the  enttfe  cost  and  commission  are  given  ? 

„nf  :  ?°^^°  ^°"  ^"V*  *^*  ™*«  °'  commission  when  the  oommis- 
sion  and  entire  cost  of  a  purchase  are  given  ?  oommis- 

28.  How  do  you  find  the  market  priae  of  a  purchase  w»,«n 
the  entu*  cost,  commission,  and  freight  charges  Tr^^v^?      '° 

29.  How  do  you  find  the  n,te  of  commission  .  '  »n  the  cor 
mission,  freight  charges,  and  entire  cost  are  given  ? 

30.  riow  do  you  find  the  market  price  of  a  pur-ha^,.  ■.  h^„ 
the  entire  cost  and  rate  of  commission  are  given  ?     (sJ!"- 

a„H  »*^'T  ^^^  •^"."™  """*  °'  *  purchase.  i..  freight  It^es 
and  rate  of  commission,  how  do  you  find  the     -rket  pri«*  ? 

32.  Given  the  entire  cost  and  market  price  of  a  ouiohase 
how  do  you  find  the  rate  of  commission  ?     (343).  P*"**^' 

anff;«2hT;hIt  market  price  of  a  purchase,  the  entire  cost, 
and  freight  charges,  how  do  you  find  the  rate  of  commifision  ? 

va^LfT  ^'l-  ^"^"'^r^"  *"^  ™*«  «'  commirtion.  how  do 
you  and  the  enture  cost  of  a  purchase  ? 

35.  Given    the   commission,    freight   charges,    and   rate    .f 
commission,  how  do  you  find  the  entire  cost^  a  pui^? 
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INTEREST 

A  man  who  has  money  may  either  invest  Via  money  in  gooda 
that  will  sell  at  a  profit,  in  a  property  that  will  yield  rent,  or  loan 
his  money,  that  is  to  say,  lend  it,  to  have  it  bring  in  an  income 
called  interest.  Money  produces  money,  and  the  use  of  another 
man's  money  must  be  paid  (or. 

345.  7nferes<  is  an  allowance  for  the  use  of  money. 

346.  The  principal  is  the  sum  loaned  or  invested. 
The  sum  of  the  principal  and  its  accrued  interest  is 

called  the  amount. 

347.  The  rate  of  interest  is  the  interest  on  $1  for  1  year. 
In  Canada,  the  legal  rate  of  interest  is  5%. 

If  the  use  of  $1  for  1  year  costs  5o  (5%),  the  use  (interest)  of 
$100  for  1  year  will  cost  100  times  5c,  or  $5;  and  the  use  of  f  100 
for  2  years  will  cost  2  times  $.5,  or  $10;  and  the  use  of  $100  for 
6  months  will  cost  i  of  $5,  or  $2.50. 

348.  Percentage  now  involves  a  new  element:  time, 
or  the  period  duiing  which  the  money  is  on  interest. 

To  find  the  interest  for  one  year,  we  apply  the  principles  of 
percentage: 

The  Base  Is  the  principal. 

The  Rate  is  the  interest  on  $1  for  1  year. 

The  Percentage  is  the  interest. 

Then,  when  we  have  the  interest  for  one  year,  we  find  the 
interest  for  several  years,  or  for  fractional  parts  of  a  year,  by 
applying  the  8th  principle  of  analysis. 

FIRST  CASE. 

Given  the  principal,  the  rate  per  annum,  and 
the  time,  to  find  the  interest  or  the  amount. 


349,  Rule.— 


Principal   X   Rate  per  annum    = 

Annual  interest. 
Annual  interest  X  Time  =  Total 

interest. 
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350.  Interest  for  years  and  ricnths 
years  and  4  months  at  5%  per  annum  ?  ^°'  ^ 


Operation  (a) 

«0^5  X  500  =  $25,  int. 

for  1  year; 
S25  X  3  =  $75,  int.  for 

3  years. 

Operation  (b). 
S0.05  X  500  =  $25,  int. 
for  1  year; 


Explanation     (a).— At    5<^ 

•O.U5,  and  the  interest  of  $500  for 
1  year  fa  500  times  $0.05,  or  $2^- 
and  the  interest  for  3  years  is  i 
times  $25,  or  $75.  ^  "^ 

f^.^Q^^*'^''^*""]'  (^)--The  interest 
for  3  j^eara  and  4  months,  or  3* 
years,  is  3J  tini°s  $25,  or  $83§ 


$25  X  3J  (J^)   =  f83i 
mt.  for  3  yr.  4  mo. 

351.  Interest  for  years  and  days. 

?^^5f^.^^-~^*^**  '8  the  interest  of  $600  for  ^  voo«, 
and  132  days  at  6%  per  annum  ?  ""^  ^  ^^^ 


Operation. 

$0.06  X  600  X  3  =  $108, 

int.  for  3  years; 
«0.06  X  600  X 

$13.02—; 

or 


Mi  = 


»GOOXT*TrXHf =$13.02, 
int.  for  132  days; 

$108-F  $13.02= $121.02 
mt.forSyr.  132da. 

coSte^'r-I^Ss^'plriiSJ  tT^^^^  •"  yea«"'an7dlys. 
add  the  results.  separately  for  the  years  and  days,  and 

morhrt^da^rifeg^nT"^^^  ^T  ^^^ 

proceed  as  in  the  preceding  elaSple.  ^"'  *"•*  **»•» 


,    Explanation.— At  6%  the 
wMJb,    and    the    interest    of 

IotSj  «I1  Lr^'}^  .^^  times 
«006,  or  $36;  and  the  interest 

or'$iy'"'^   '^   •'*   *™*^«   «6. 

9«?*l-  '"'^i^'^'st  for  1  day  is 
365  times  less  than  $36,  and 
the  interest  for  1.-^2  days  is  132 

is  ^  ™"*'^'  *"'  ***  **'  «36, 

«iln^'  •"*•  ^i?""  3  y«»™.  plus 
So^  •"*.■  >'■  132  days  = 
$121.02,  int.  for  3  y,.  132  da 


M^ 


u 
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Oral  Exercises. 

Find  the  interest  1 "  for  1  year;  2*  for  2  years: 


Prin- 

Rate. 

Prin- 

Rate. 

Prin- 

Rate. 

cipal. 

cipal. 

cipal. 

1.  SlOU 

6% 

6.  $600 

3  % 

11.  $1  000 

4% 

2.  S300 

4% 

7.  $750 

4  % 

12.  $2  000 

5% 

3.  S500 

5% 

8.  $800 

4J% 

13.  $3  000 

6% 

4.  S120 

5% 

9.  .15900 

5  % 

14.  $5  000 

7% 

5.  $300 

3% 

10.  $400 

5  % 

15.  $9  000 

3% 

Oral  Problems. 

1.  What  fraction  of  a  year  is:  3  mo.?  6  mo.?   7  mo.? 
9  mo.  ?  73  da.  ?  146  da.  ?  219  da.  ?  292  da.  ? 

2.  If  you  had  $40  in  the  Montreal  Bank,  how  much  interest 
would  you  receive  at  3%  for  one  year  ?  for  6  months  ? 

3.  At  6%,  what  is  the  interest  of  $400  for  6  mo.  ?  3  mo.  ? 
2  yr.  ? 

4.  I  borrowed  $350  at  6%;  what  is  the  interest  for  6  mo.  ? 
2  yr.  6  mo.  ? 

5.  Find  the  interest  of  $8  000  at  5%  for  2  yr.  6  mo. 

Written  Exercises. 

Find  t!ie  interest: 


^"^^"    Rate.  Time. 

Pkin- 

Rate 

Time. 

CIPAL. 

cipal. 

l.$270   5%      73  du. 

1!.  $1095 

5h% 

1  yr.    73  da. 

2.  $450    6%     146  da. 

12.  $1  460 

Qh% 

2yr.  146  da. 

3.  $380    7%    219  da. 

13.  $1  825 

7h% 

3  yr.  219  da. 

4.  $620   4%    292  da. 

14.  $2  555 

4i% 

4  yr.  292  da 

S.$730   3%      63  da. 

15.  $3  650 

5% 

2yr.  100  da. 

6.  $950    5%      33  da. 

16.  $3  470 

6% 

4  yr.  200  da. 

7.  $375    7%      93  da. 

17.  $5  140 

7% 

3  yr.  100  da. 

8.  $835    5%    200  da. 

18.  $9  205 

5% 

1  vr.  300  da. 

9.  $745    6%     180  da. 

19.  $3  705 

4% 

5  yr.    40  da. 

10.  $430   4%     175  da. 

20.  $4  015 

6% 

4yr.    80  da. 

FIRST  CASE 

Find  the  interest  of  $1 : 

{Cive  exact  answers). 
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21.  for  100  da.  at  6%. 

22.  for  300  da.  at  5%. 

23.  for  120  da.  at  7%. 

24.  for  93  d.  .  at  6%. 

25.  for   63  da.  at  5%. 

26.  for  183  da.  at  6%. 

27.  for  123  da.  at  5%. 

35.  for  1  yr.  200  da.  at  6% 
To  find  the  amount. 
353.  Rule.— 


28.  for  72  da.  at  4%. 

29.  for  34  da.  at  7%. 

30.  for  90  da.  at  5%. 

31.  for  1  yr.  73  da.  at  5%. 

32.  for  2  yr.  40  da.  at  6%. 

33.  for  3  yr.  72  da.  at  5%. 

34.  for  2  yr.  183  da.  at  7%. 


Principal+Interest = Amount. 
PrincipaIX(l+int.  of  $1  for  given 
time  at  given  rate)  =  Amount. 


Find  the  amount  of: 


36.  $300  for  100  da.  at  6%. 

37.  $400  for  300  da.  at  5%. 

38.  $120  for  120  da.  at  7%. 

39.  $200  for   93  da.  at  6%. 

40.  $500  for   63  da.  at  5%. 


41.  $4  000  for  1  yr.    73  da.  at  5%. 

42.  $3  650  for  2  yr.    40  da.  at  6%. 

43.  $4  540  for  3  yr.    72  da.  at  5%. 

44.  $9  500  for  2  yr.  183  da.  at  7% 
-     45.  $5  000  fori  yr.  200  da.  at  6%. 

Find  1"  the  interest;  T  the  amount  of: 


46.  $ 

47.  $3 

48.  $1 

49.  $1 

50.  S7 

51.  $4 

52.  $2 

53.  $9 

54.  $6 

55.  $6 


730  from 
650  from 
825  from 
095  from 
665  from 
015  from 
920  from 
125  from 
205  from 
935  from 


Apr.  4, 
Jan.  14, 
Apr.  15, 
Jan.  17, 
Feb.  11, 
Feb.  25, 
Apr.  22, 
May  6, 
May  13, 
Dec.  30, 


1917,  to  Dec. 

1918,  to  July 

1918,  to  Nov. 

1919,  to  Sept. 

1920,  to  Sept. 

1917,  to  Dec. 

1918,  to  Mar. 

1919,  to  Mar. 
1918,  to  Jan. 
1918,  to  Jan. 


21, 1917,  at  6%. 

29,  1918,  at  7%. 
25,  1918,  at  5%. 

30,  1919,  at  6%. 

23,  1920,  at  7%. 
30,  1918,  at  6%. 

4, 1920,  at  6%. 

18,  1921,  at  7%. 

7,  1920,  at  6%. 

7,  1921,  n  7%. 
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Written  Problems. 

1.  A  man  loaned  |2  900  at  5%,  and  J5  200  at  6^%.  Find 
his  annual  income. 

2.  A  lady  having  a  sum  of  $9  000,  loaned  one  half  of  it  at 
6^%,  and  with  the  remainder  bought  a  house  that  rents  for 
$30  a  month.    Find  her  yearly  income. 

3.  On  Feb.  24,  1917,  a  fanner  bought  60  head  of  cattle  at 
$45  a  head,  promising  to  pay  for  them  later  with  interest  at 
7%.    What  amount  did  he  pay  on  Apr.  26,  1917  ? 

4.  I  borrowed  $750  on  May  5,  at  5%,  and  $800  on  July 
4,  at  6%.  I  paid  the  amount  of  both  debts  on  December  15 
of  the  same  year.    How  much  did  I  pay  ? 


5.  A  man  borrowed  f2  750,  at  6^%. 
he  pay  93  days  later  ? 

SECOND   CASE. 


What  amount  should 


■1. 


I  I- 


tlllr 


Part  I. 

Given  the  principal,  the  time,  and  the  interest, 
or  the  amount,  to  find  the  rate  per  annum. 

355.  Rule. — 1°  Find  the  interest  of  the  principal,  for 
the  given  time,  at  1%;  2^  divide  the  given  interest  by  the  in- 
terest ofSl.  {12ih  principle  of  analysis). 

Note. — If  the  amount  is  given,  diminish  it  by  the  principal 
to  find  tao  interest,  and  proceed  as  before. 

Example  I.— At  what  rate  per  annum  will  $800  in  3 
years  give  $14 1  interest  ? 

Operation. 


$0.01  X  800  X  3  =  $24,  int. 

forSyr.  atl%; 
$144  +  $24  =  6  times,  or  6%. 


the  interest  of  $800  for  3  yr. 
>=:  $24 ;  $24  is  the  interest  at 
1  %,  $144  is  the  interest  at 
such  a  per  cent  as  $24  i  i 
contained  times  in  $144,  (  .* 
6%. 


SECOND    CASE 
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loaned  for  3  yr.  200  da.  to  produce  $129.50  interest  ? 


Operation. 

^'^^  X  ?0  ><  3  =  $21.90,  int.  for 
3  yr.  at  1%; 

««^><730X|M  =  $4,int.for 
200  da.  at  1%; 

$21.90  +  $4  =  $25.90; 

$129.50  -i-  $25.90  -  5  times,  or  5%. 


Explanation. — 
Atl%,  thein  erestof 
»7a»for3yr.200da. 
i£  $25.90;  $25.90  is 
the  interest  at   1% 

$129.50  is  the  interMt 
at  such  a  per  cent  as 
$25.90  is  contained 
tunes  in  $129.50,  or 


Oral  Exercises. 

Find  the  rate  per  annum: 


Prin- 
cipal. 

1.  $100 

2.  $200 

3.  $;ioo 

4.  $400 

5.  $.500 


2yr. 
3yr. 
4y. 
5  yr. 


$  5 

$24 
$45 

$48 
$75 


Intebkst. 


Time.     Interest.        Pkin-  m 

CIPAL.  ^*"*'. 

7.  $800  3  mo.  $12 

'•fSOO  2yr.  6mo.   $60 

10.  $600  3  yr.  6  mo.   aW4 


Oral  Problems. 

$10  ?'$f5  ?''^^*  "'"'"  '"'"  '^  '■"  ^  ^'"-  S'^^  ^'^  i»t«^«t  of  $8  ?  $6  ? 

2.  At  what  rate  must  $300  be  loaned  f  jr  4  vr  to  nroduoe  an 
interest  of  $12  ?  $18  ?  $36  ?  $60  ?  produce  an 

$12?'$^?' $n ?  "''"  '^^  *^ '"^  ^ '"°-  ^'"''^  '^"  '"'*'^-*  of  «o? 

$6?  m  $mii?r  "^  *^  -  ^  --  P«><i-«  -  interest  of 


&n 


5.  At  what  rate  must  $200  be  loaned  for  2  yr.  6  mo.  to  yi -.d 
intere  ♦  of  $15  ?  $25  ?  $30  ?  $35  ?  uio.  to  y  .  la 


B 


\U 


\ii>- 


\M\ 


SrO  INTEREST 

Written  Exercises. 

Find  the  rate  per  annum; 


Phincipal. 

TiME<  Interest. 

PRirWIPAL. 

T;me. 

Amount. 

1.  f    705 

73  da.     $8.46 

11.$    511 

155  da. 

S    524.02 

2.$    730 

208  da.     »20.80 

1'.  $1  022 

1  >  r.    70  dd. 

$1  076.81 

3.  $    875 

146  da.     $24.50 

IJ.  $1  752 

1  yr,  200  ia. 

$1  887.60 

4.  n  095 

183  da.     $32.94 

14.  sri  250 

2  yr.  146  da. 

$1  370. 

5.  S    735 

219  da.     $17.04 

15.  $1  314 

l.\T.    65  da. 

$1  391.40 

6.  $1  825 

93  da.     $32.55 

16.$    990 

2  yr.  219  da. 

$1  118.70 

7.  S3  475 

292  da.     .'f8;}.40 

17.$    876 

1  yr.    35  da. 

$    914.40 

8.  $4  015 

33  da.     $25.41 

18.  S    5(X) 

3  yr.  292  da. 

$    623.50 

9.  $1  400 

300  da.     $90. 

19. $    803 

2  >T,  100  da. 

$    894.30 

10.  S2  285 

63  da.     $28.35 

29.$    438 

1  yr.  155  di.. 

$    472.32 

Written  Problems. 

1.  At  what  per  cent  per  annum  will  $900  yield  $9  interest 
from  Dec.  1,  1917,  to  Feb.  12,  1918? 

2.  At  what  rate  per  annum  will  $310  produce  $26.04  interest 
from  Oct.  21,  1918,  to  Mar.  15,  1920  ? 

3.  At  what  rate  per  annum  must  $1  387  be  loaned  to  produce 
S123.50  interest  from  Jan.  2, 1918,  to  May  17, 1919  ? 

4.  A  debt  of  $876  with  interest  from  Feb.  17,  1917,  to  May 
2S,  1917,  amounts  to  $888.    Find  the  rate  of  interest. 

5.  At  what  rate  will  $2  044  amount  to  $2  075.92  from  Mar. 
3,  1919,  to  June  6,  1919? 

Part  II. 

Given  tlie  principal,  the  rate  per  annum,  and 
the  in  erest  or  the  amount,  to  find  the  time. 

356.  Rule. — 1  °  Find  the  interest  of  the  principal  at  the 
given  rate  for  one  year;  2°  divide  the  given  interest  hy  the 
interest  for  one  year.  {12th  principle  of  analysis). 

Note. — When  the  amount  is  given,  subtract  the  principal 
from  the  amount  to  find  the  interest,  and  then  proceed  as  before. 


1 


SECOND  CASE 
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Example  I.-In  what  time  will  $600,  at  5%  nor  in 
num,  give  $90  interest?  »  '^^  ^/o  por  an- 


Operation. 
S0.05  X  600  =  $30,  int.  for  1  yr.; 
$fH)  -f-  $30  =  3  times,  or  3  years.' 


Explanation.—  For 
1  yr„  the  interest  of  $600 
at  5%  :s  $;iO:  «:io  is  the 
interest  for  1  yr..  $90  i , 
the  irterost  for  as  manv 
years  as  $30  is  contained 
times,  in  $90,  or  3  years 


Example  Il.-In  what  tine  will  ?300  produce  $12 
interest,  ,f  loaned  at  5%  per  annum? 


Operation. 

$12^  $30  =  fg,  or  I  times,  or  / 
of  a  year  (365  da.),  or  146  days"' 


.  Explanation,  —  $30 
if,*M»°tf^st  fori  year; 
9l.i^  IS  the  interest  for 
su(:u  a  nart  of  one  year 
as  $;m)  is  contained  tunes 
m  $12,  or  ^  times,  or  9  of 
1  yr.(365)da.,or  146davs. 


X  (>00  X  ^  =  «A,int.for  lday;$lf:'  -f-  $,«,  =  146  davs. 


Oral  Exercises. 


Find  the  time: 


Prin- 
cipal. 

1.  $200 

2.  $300 

3.  $600 

4.  $500 

5.  $800 


R 


ATE 

1% 

5% 
6% 

7% 

5% 


Inter- 

Prin- 

KST. 

cipal 

$  16 

6.  $ir.a 

$  45 

7.  $200 

$  72 

8.  $.500 

$ia5 

9.  $2.50 

$140 

10.  $400 

Kate. 

7% 
3% 

4% 


Inter- 
est. 
$45 
$42 
$75 
$25 
$.50 


Oral  Problems. 

S12  ?$S?'1'2l  *'■'""  ^*"  *'"«•  ^*  4%'  P«>duce  an  interest  of  .$4  ? 
S18?$72?$S'?*''"*'  ^"'  *^'  ^*  ••*%.  ^ve  an  interest  of  $36? 
$l^?m?^$^\m?  '""  *^'  "^^  2J%.   yield  an   interest   of 


I 


II 


m 


Interest 


4.  In  what  time  will  SI  000,  at  5%,  prodnne  an  interest 
of  SlOO?  $2007  S300?  $25? 

5.  In  what  time  will  $10  0(X),  at  Q%,  give  an  interest  of 
$1  200?  $3  000?  $900?  $300? 


Written  Exercises. 


m 


;      i 

i 


iiii  .  . 


Find  the  time: 


PRiN-  Tj  m„      Inter- 
Rate. 

Prin- 

Rate 

Amount. 

CIPAL.                          EST. 

cipal. 

1.  $   695    3  %    $  16.68 

11.  $   949 

4% 

$  993.20 

2.  $   584    7J%    $  36 

12.  $1  679 

6% 

$1  879.10 

3.  $1  314    5  %    $  11.34 

13.  $2  044 

7% 

$2  057.72 

4.  $8  030    7  %    $  50.82 

14.  $2  409 

3% 

$2  588.19 

5.  $1  168    6  %    $  32.64 

15.  $2  993 

6% 

$3  157 

6.  $1  533    4J%    $  37.80 

16.  $3  139 

6% 

$3  397 

7.  $1  898    5i%    $114.40 

17.  $2  701 

7% 

$3  063.60 

8.  $6  570   4  %    $  45.36 

18.  $3  431 

4% 

$3  769.40 

9.  $1 241    6i%    $110.50 

19.  $3  723 

5% 

$3  755.13 

10.  $1  971    5  %    $  80.73 

20.  $4  088 

6% 

$4  155.20 

Written  Problems. 

1.  In  what  time  will  $4  800  loaned  at  5%  per  annum  amount 
to  $4  8967 

2.  In  what  time  will  $630  amount  to  $655.20,  if  loaned  at 
5%  per  annum  ? 

3.  I  borrowed  $500  on  May  2,  1917,  at  6%,  and  on  the  date 
of  maturity  I  paid  $512  for  the  principal  and  interest.  Find  the 
date  of  payment. 

4.  I  borrowed  $850,  at  7%,  and  on  May  1,  1918,  paid  an 
amount  of  $885.70.    When  was  the  money  borrowed  ? 

5.  On  Dec.  31,  1918,  I  loaned  $350,  at  3|%,  and  when  the 
debt  became  due  I  received  $352.45  in  full  for  principal  and 
interest.    At  what  time  was  the  debt  paid  ? 


THIRD   CASE 
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THIRD  CASE. 
Part  I. 

Given  the  rate  per  annum,  the  time,  and  the 
interest,  to  find  the  principal. 

357.  Rule.— /  "  Find  the  interest  of  SI  for  the  atven  timj> 

.      IXPLANATION. The 

interest  of  $1  for  4  yr.  at 
5%  is  $0.20;  $0.20 18  the 
interest  of  $1,  $40  is  the 
interest  of  as  many  dol- 
lars as  $0.20  is  contained 
times  in  $40,  or  $200. 


Operation. 

J0.05  X4  =  $0.20,  int.  of  HI; 
l40-i-$0.20=  200  times,  or  $200. 
principal. 


183  da.  at  5%  will  yield  $32.88  inl-rest  ? 
Operation. 


$0.05  =  int.  of  $1  for  1  yr  • 
«0;05  X  Hf  =  $0.02H,  int.  for 

183  da. 
$0^5  -f  $0.02^  =  $0.07^,  int. 

for  1  yr.  183  da.; 
$32.88  -^  $0.07^  =  438  times, 

or  $438,  principal. 


Explanation. —  The 
interest  of  $1  for  1  yr 
ia3  da.  at  6%  is  $0.07 
?J;  132.88  is  the  interest 
of  as  many  dollars  as 
$0.07fi^  is  contained 
times  in  $32.88,  or  $438. 


Oral  Exercises. 


Find  the  principal; 


Rate. 

41% 

6  % 

6J% 

7  % 

"■* 

3  % 

TiMK.  Intkrest, 


2yr. 
Syr. 
4  yr. 
Syr. 
Syr. 


S  9 
$15 
$52 
$70 
$27 


Rate. 

6.  4  % 

7.  b\% 

8.  6  % 

9.  71 
10.  sl 


Time. 

Interest 

'^*yr. 

$30 

4    yr. 

$44 

2iyr. 

$30 

2    yr. 

$43 

4    yr. 

$42 

31)0 


INTEREST 


Oral  Problems. 


1.  What  principal  in  6  mo.  at  4%  will  yield  an  interest  of 
$10?  $12?  $20? 

2.  Wliat  principal  in  3  mo.  at  8%  will  produce  an  interest  of 
$«i?$8?$14f 

3.  What  principal  in  1  yr.  6  mo.  at  6%  will  give  an  interest 
of  $18?  $45?  $36? 

4.  What  principal  in  2  yr.  6  mo.  at  8%  will  yield  an  interest 
uf  $40?  $60?  $10? 

5.  What  principal  in  18  mo.  at  4%  will  produce  an  interest 
«)f  $12?$24?$36/ 


hii] 
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Written  Exercises. 

riiul  1  ho  principal: 

Rate.  Time. 

IXTERE.ST. 

R.\TE.      Time.     Intekkst 

1.  4  %    146  da. 

$  4.80 

11.  5  %   lyr.lOOda.  S  23.25 

2.  5  %    200da. 

$12 

12.  6  %   1  yr.   73  da.  $  17.28 

3.  6  %    219  da. 

$  4.14 

13.  7  %   lyr.   40  da.  $  51.03 

4.  7  %    100  da. 

$15.40 

14.  QWo   1  yr.  146  da.  S  36.40 

5.  7J%      63  da. 

$15.12 

15.  5^%  2yr.   20  da.  $181.50 

6.  6J%    292  da. 

$26 

16.  4l%>  2  yr.  219  da.  $  46.80 

7.  o\%      35  da. 

$21.56 

17.  3|%   lyr.  165 da.  $51.94 

8.  3  %      73  da. 

$  6. 

18.  3  %  2  jT.  292  da.  $42. 

9.  31%      93  da. 

$  6.51 

19.  4  %   1  yr.  201  da.  $  45.28 

10.  41%    183  da. 

$32.94 

20.  5  %o   2  yr.  300  da.  $257.50 

Written  Problems. 

1.  What  .sum  loaned  from  Mar  12,  1918,  to  June  22,  1918, 
at  4%  per  annum,  will  produce  $8.16  interest  ? 

2.  What  sum  of  money  will  yield  $19.53  interest  in  93  da 

"  '  "'2'  /V  • 

3.  On  Jan.  2,  1919,  a  merchant  borrowed  a  certain  siun  at 
5%;  on  April  1,  1919,  he  paid  the  principal  and  interest.  What 
was  the  principal,  if  the  interest  was  $15.13  ? 

4.  What  principal  at  6%  will  yield  $79,20  interest  from 
Oct.  21,  1919,  to  Mar.  1,  1920? 


THIRD       AHE 
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on  June  ^1^5^''';'*^  *^}^  '"'"'^'^  °"  «»  «"»"  >'""'««  «t  7% 

Part  II. 

358.  Rule.— /  »  Fmd  /Ae  amonnl  of  SI  for  the  aiven  timP 
<f^tthem,enrate;^ 

of  SI,  {mh  principle  of  analysis), 
A^T^J"^^^^  P"""P^'  ^'"  ^'"^"nt  to  «240  in 

Operation. 
«0.05  X  4  =  $0.20,  int.  of  $1 

for  4  yr. ; 
$1  +  $0.20  =  $1.20.  amount  of 

$1  for  4  yr.  ; 
$240  -^  $1.20  =  200  times, 

or  $200,  principal. 

in  wfi^jSf/^-^f  ^^^P'^lP^^  will  amount  to  $470.88 
in  1  yr.  183  da.,  if  loaned  at  5%  ? 

Operation.  « 

$0.05  4- ($0.05  Xil4)=  $0  0711    ;„*       .^*?1'??^-    —   The 
int.  for  1  vr.  iWL..        ^'  T'^^.t*}.  '^J^lTJ-^^ 


Explanation. — The  in- 
J5f??t  o/«l  'or  4  yr.  at  5%  ia 
W.A);  the  amount  of  $1  is 
$1  +  «0.20.  or  $1.20;  $240 
18  the  amount  of  as  many 
dollars  as  $1.20  ia  contained 
times  in  $240,  or  $200. 


int.  for  1  yr.  183  da.; 
$l  +  $p.07||  =  $l.07fi,  amount 

$470.88  -f-  $1.07fJ»438  times, 
or  $438,  Drincipal. 


da.  at  6%  is  $0.07*J,  and 
the  amount  of  $1  is  $1.07?;;; 
$470.88  is  the  amount  o^ 
as  many  dollars  as  $1.07« 
IS  contained  times  in 
$470.88,  or  $438. 


Oral  Exercises. 


Jind  the  principal: 


Time. 

Amount. 

2yr. 

$J27 

4yr. 

$336 

6  mo. 

$412 

2yr. 

$345 

Syr. 

$436 
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INTEREST 

Oral  Problems. 

1    What  Brinoipia  wiU  amount  to  «102  in  6  mo.  st  4%? 

3   wSt  5rinoi?S  wUl  amount  to  $888  in  2  yr.  at  6|% ? 
4*  WUt  JrincipS  WiU  amount  to  $600  in  2  yr.  6  mo.  at  8%  ? 
g.  What  principal  will  amount  to  $480  in  3  yr.  at  6%  T 

Written  Exercises. 

Find  i*.e  principal :  


TiMI. 

210  da. 
100  da. 
146  da. 
aOOda. 
120  da. 

70  da. 

78  da. 
202  da. 

03  da. 
200  da. 


Auovtet. 
$  23».28 
t  888 
f  408 
$833  80 
Sl  108.24 
t2  065  56 
t  203.01 
il  241.88 
i  371.51 
»l  670.80 


Tm«. 
1  yr.  40  da 


146  da. 

20  da. 
210  da. 
160  da. 
165  da. 
300  da. 

73  da. 
202  da. 


1  yr.  101  da. 


Amocmt. 
SI  365.03 
S  462.40 
SI  600.17 
S  423.44 
$  300.76 
$1  061.36 
$1  001.25 
$    608.80 

S    767.28 


Written  Problems. 


1.  What  principal  *ill  amount  to  $670.80  in  2fi2  da.,  if 

loaned  at  4%?  _  »*  Rcy  «««. 

7  On  Apr.  1.  1918, 1  borrowed  a  sum  of  money  at  o7oV^ 
an.  t^d^n  Dec.  2;i918. 1  paid  $3  470 70  in  full  of  mterest 
and  principal.    What  was  the  sum  borrowed  7  ...    ^^    . 

8.  What  principal  loaned  at  7%  per  annum  will  amount 
to $1 486.04  in  93  days? 

4.  What  principal  loaned  May  31  1917.  at  6%  per  annum 
wmamountto$2  652.02onJan.l7,1918?  ^,,       ^^ 

5.  What  sum  of  money  loaned  from  May  31 .  19  7,  to  Dec. 
2, 1918,  at  7%  per  annum,  will  amount  to  $8 16W.7U  r 

BEVIEW  OF  INTEREST. 

1.  A  man  borrow.  110  000  at  1%^^^^'  ^*~  ^°^ 
manydayswiUthftprinoipalamounttollOOOOT 

2.  What  principal  loaned  for  185  da.  at  6%  P«r  annum, 
NN-ill  amount  to  $1127.04? 
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3.  An  investment  of  $17  886  aasounted  to  $19  600  after 
1  yr.  135  da.  What  was  the  annual  rate  of  interest  on  the 
ht  vestment? 

4.  In  what  time  will  $657  loaned  at  4|%  amount  to  $678.06  ? 

5.  A  principal  of  $1  387  yielded  $98.80  interest  from  July  2, 
1918,  to  Aug.  6, 1919.    Whnt  was  the  rate  of  interest  ? 

6.  How  much  money  must  be  put  at  interest  at  6%,  Jan. 
7, 1917,  so  that  on  Mar.  11,  1920,  $150.67  interest  may  be  due  ? 

7.  I  may  settle  an  account  by  paying  $95C  on  Mar.  6, 1918, 
or  $1  000  on  June  6,  1918.  If  I  borrow  $960  at  7%  in  order 
to  pay  on  Mar.  5, 1918,  what  sum  shall  I  have  gained  on  June  6, 
1918? 

8.  I  borrowed  $630  on  May  1,  1918,  at  6%,  and  $1  000 
on  July  2,  1918,  at  4^%.  I  paid  the  amount  of  both  debts  on 
Dec.  16, 1918.    How  much  did  I  pay  ? 

Income  on  real  estate. 

9.  The  entire  cost  of  a  house  is  $3  600.  What  annual  rent 
will  represent  6J%  interest  on  the  investment  ? 

10.  A  block  worth  $36  000  is  occupied  by  l**  tenants.  How 
much  rent  must  each  tenant  pay  annually,  so  that  the  landlord 
may  realise  8%  on  his  investment  ? 

11.  My  father  bought  a  house  for  $6  000.  The  annual 
expenses  for  taxes,  insurance,  and  repairs  being  $^20,  what 
monthly  rent  must  he  receive  to  net  6%  interest  on  3  invest- 
ment ? 

12.  A  house  worth  $5  000  costs  every  year  $i0  for  repaire, 
590  for  taxes,  and  $12  for  insurance.  What  monthly  rent  will 
represent  a  net  income  of  7%  per  annum  on  the  investment  ? 

13.  A  house  worth  $4  000  is  occupied  by  2  tenants.  Put 
down  $104  tor  yearly  expenses,  and  figure  out  what  monthly 
rent  cich  tenant  must  pay  bo  that  the  landlord  may  net  7% 
interest  on  his  investment. 

14.  A  house  which  coat  $14  760  is  rented  for  $1 464  per 
ftnnnm.  What  Is  the  net  rate  of  interest  on  the  investment, 
If  the  average  annual  expenses  are  $.'$.'^7.75  ? 


I 
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15.  A  landlord  sets  apart  10%  of  his  rental  for  good  works, 
75%  of  it  for  h's  personal  expenses,  and  has  $675  left.  What 
is  the  value  of  his  property,  if  it  yields  4^%  annual  interest  ? 

16.  Tenant  of  landlord? 

1.  I  suppose  your  father  pays  a  monthly  rent  of  $20  to  the 
owner  of  the  house  you  live  in.  Then  find  what  the  annual 
rent  amounts  to.  If  your  father  has  $3  000  savings  which 
jdeld  5%  annually,  how  much  more  than  the  yearly  interest 
does  your  father  pay  for  rent  ? 

2.  If  the  house  you  inhabit  cost  $5  500,  and  besides  yourself 
contains  a  tenant  whose  monthly  rent  is  $22,  what  net  rate  of 
interest  does  it  yield,  the  annual  expenses  averaging  $119? 

3.  Your  father  buys  this  house  for  $5  600,  paying  $3  000 
cash,  and  binding  himself  to  pay  5%  interest  on  the  balance, 
$2  600.  Now  your  father  has  no  rent  to  pay,  and  he  receives 
$22  a  month  from  his  tenant;  but  he  loses  the  interest  on  his 
$3  000,  and  he  pays  on  an  average  $119  every  year  for  taxes, 
insurance  and  repairs.  Does  h^  gair.  or  lose,  and  how  much  a 
year? 

4.  What  net  rate  of  interest  on  its  value  ($5  500)  does  the 
house  yield  now  ? 

5.  If,  after  two  years,  your  father  sold  the  house  for  $6  000, 
what  net  rate  per  annum  on  its  value  ($5  500)  would  the  house 
have  jrielded  during  those  two  years  ? 

COMPOUND  INTEREST. 

Mr.  Miurphy  loans  $200  to  Mr.  Fallon,  at  6%  per  annum. 
At  the  end  of  the  year,  Mr.  Fallon  says  to  Mr.  Murphy:  "I  am 
not  able  to  pay  the  $12  interest  which  I  owe  you;  but  you  may 
add  them  to  the  principal  $200,  and  next  year  I  shall  pay  you 
interest  on  3212."^ 

359.  When  the  interest  as  it  becomes  due  is  added 
to  the  principal,  and  the  total  bears  interest,  the  lender  is 
said  to  receive  compound  interest. 

Written  Problems. 

1.  What  is  thp  amcunt  of  S200  for  2  ypurs  at  6%  compound 
Interest  ? 
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2.  Find  the  difference  between  the  compound  interest  and 
the  simple  interest  of  $300  for  3  years  at  3%. 

3.  Required  the  compound  interest  of  84  000  for  3  years  at 
6%. 

4.  What  sum  must  be  paid  after  3  years  to  discharge  a 
debt  of  $500  bearing  interest  at  4%,  if  each  year  the  interest  was 
added  to  the  principal  ? 

5.  Find  the  amount  of  $500  for  5  years  at  5%  compound 
interest. 

A  MORTGAGE. 

360.  A  mortgage  is  a  conditional  conveyance  of  property 
as  security  for  the  payment  of  a  debt. 

361.  Mr,  Quinlan  wishes  to  begin  some  business  for  which 
he  needs  $3  000  in  cash;  he  has  no  monev;  he  only  possesses  a 
house  worth  $10000,  but  he  does  not  want  to  sell  it.  So  he 
borrows  $3  000  from  Mr.  Hubert  who  agrees  to  the  loan,  at  a 
certain  rate  of  interest,  and  in  consideration  of  a  mortgage  on 
Mr.  Quinlan's  house. 

Mr.  Quinlan  and  Mr.  Hubert  meet  at  a  notary's  where  the 
mortgage  deed  is  drawn  up;  it  is  then  recorded  and  kept  at  the 
registry  of  the  county  town. 

When  the  obligation  falls  due,  if  Mr.  Quinlan  pays  back  the 
$3  000,  the  mortgage  premises  are  redeemed,  that  is,  the  mort- 
gage is  cisincelpd.  Should  the  interest  and  debt  not  be  properly 
paid,  the  mortgage  may  be  Joreclosed,  and  the  property  is  then 
sold  by  the  sheriff  to  the  highest  bidder,  and  the  mort^,ge  paid 
off  from  the  proceeds. 

362.  It  is  very  important  to  loan  money  only  on  &  first  mortgage, 
as  the  second  mortgage  can  not  be  paid  before  the  first  is  fuUy 
paid,  and  hence  may  not  be  a  very  good  security. 

Questions  on  Theory. 

1.  What  is  interest?     (345). 

2.  What  is  the  legal  rate  of  interest  in  Canada?     (347). 

3.  What  is  principal  ?     (346). 

4.  What  distinguishes  interest  problems  from  ordinary 
percentage  problems  ?     (348). 

5.  How  do  you  find  the  interest  when  you  have  the  priuoipal, 
the  rate  per  annum,  and  the  time  1°  iii  years?  2°  in  days? 
3 "in  years  and  days?     (349). 
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6.  How  do  you  find  the  amount  when  you  hav«  th«i  priacipal, 
the  rate  per  annum,  and  the  time  1 "  in  years  ?  2  °  in  days  ?  3  °  in 
years  and  days  ?     (353). 

7.  Given  the  principal,  the  interest,  and  the  rate  per  annum, 
how  do  you  find  the  time  1 "  in  years ?    2°  in  days?     (356). 

8.  How  do  you  find  the  rate  per  annum,  given  the  principal, 
the  interest,  and  the  time  1°  in  years?  2°  in  days?  3°  in 
years  and  days  ?     (355). 

9.  How  do  you  find  the  principal  when  you  have  tiie  rate 
per  annum,  the  interest,  and  the  time  1 "  in  years  ?  2°  in  days  ? 
3*  in  years  and  days  ?     (367). 

10.  How  do  you  find  the  principal  when  you  have  the  amount, 
the  rate  per  annum,  and  the  time  1°  in  years?  2°  in  days? 
3°  in  years  and  days?     (358).  -    ,   , 

11.  Given  the  principal  and  the  iiiterest,  how  do  you  find  the 

amount?     (.353).  ,    ,     .  ,_  .         .         ^        ^ 

12.  The  amount  and  the  int-^rest  being  given,  how  do  you 
find  the  principal  ?  ,  ,  , 

13.  How  do  you  find  the  rate  per  annum  when  you  have  the 
principal,  the  amount,  and  the  time  1"  in  years?  2°  in  days? 
3°  in  years  and  days ? 

14.  Given  the  principal,  the  amount,  and  the  rate  per  annum, 
how  do  you  find  the  time  ? 

15.  Given  the  amount,  the  time,  and  the  rate  per  annum, 
how  do  you  find  the  interest  ? 

16.  When  does  money  bear  compound  interest  ?     (359). 

17.  Is  it  possible  to  borrow  large  sums  of  money  without 
giving  some  kind  of  security  ? 

18.  What  is  a  mortgage?  (360). 

19.  Give  an  example  of  how  a  mortgage  is  given,  and  canceled. 

20.'  Is  a  second  mortgage  a  very  good  security  ?     (362). 
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363.  Commercial  paper  embraces  written  instruments 
that  circulate  as  money.  The  cheque  and  the  promissory 
note  are  the  two  most  important. 

THE  CHEQUE. 

Let  me  suppose  that  you  begin  business  in  Montreal  lo-day. 
You  have  $3  000  in  bank  notes  which  you  wish  to  deposit  in 
the  Provincial  Bank  of  Canada.  You  will  first  obtain  the 
manager's  consent  to  your  having  an  account  with  the  bank  he 
representa.  This  done,  wou  will  make  out  a  deposit  slip,  and 
present  it  with  your  money  to  th^  receivin^p  teller.    The  latter 


the  cheque 
Deposit  sup. 


PROVINCIAL  BANK 

OF  CANADA 

DaUs (a) 

Credit  M (b) 

Residence 

.(c) 

Cheques. 

(On  which  bank) 

(e) ". .... 

id) 

Total  of  cheques 

Bills. 

X      1  = 
X       2  = 
X      4  = 
X      5  = 

(g)     X     10  -     (/() 
X     20  = 
X     25-  = 
X    50  = 
X   100  = 
X  500  = 

if) 

(t) 

(J) 
(k) 

Total  of  bUls 
Specie,  etc 

Gold 

Total 

(I) 

■••(»») 

. .  Dollars 
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will  make  you  sign 
your  name  in  a 
speoial  book  where- 
in the  sifoiatures 
of  all  depositors  are 
kept  for  identi- 
fication. Then 
he  will  give  you  a 
pass  book  in  which 
the  amount  of  your 
deposit  is  written, 
and  a  cheque  book 
containing  blank 
cheques  and  stubs. 
Now  you  are  enti- 
tled to  make  your 
payments  by  draw- 
mg  cheques  on 
the  bank. 

364.  A  deposit 
slip  is  a  detailed 
record  of  the  paper 
or  specie  deposi  ted. 

Explanations 
.—(a)  The  date; 
(6)  your  name;  (c) 
your  address;  (d) 
the  amount  of  each 
cheque  deposited, 
and  (e)  the  name 
of  th;  bank  on 
which  ii  is  drawn; 
(/)  the  total 
amount  of  the 
cheques  depos- 
ited; (j^)  number 
of  bank  notes 
of  $1,  $2,  $4,  etc; 
(A)  value  in  notes 
of  $1,  $2,  $4,  etc.; 
(t)  total  amount 
of  idl  the  bank 
notes;  (j)  amount 
in  specie,  etc.;  (fc) 
amount  in  gold;  (l) 
the  total  amount 
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of  your  deposit  in  flgrures;  (m)  the  total  amount  of  your  deposit  in 
words;  (n)  your  siimature;  it  must  always  be  like  that  you  left 
in  the  signature  book.  .     - 

365.  A  cheque  is  an  order  on  a  bank  for  money  drawn 
by  one  who  has  funds  on  deposit. 


M m 

(o) 19 

(c) 

/  w ^.n/^/: f.«^ /^ 

firmtUtrial  Sank  of  (Eanalia 

(0 
Pay  to or  order, 

id) 
the  sum  of rnnDollars, 

(e) 

(/)                        (g) 

No. 

(e) 

(6) 



ExPLAKATioNS. — (o)  The  date;  {b)  the  amount  in  figures; 
(c)  the  name  of  the  j>ayee;  (d)  the  amount  in  words;  (c) 
what  the  cheque  was  given  for:  the  rent  of  May,  on,  account,  etc. ; 
(jf)  the  number  of  the  cheque;  (g)  the  signature  of  the  drawer; 
it  must  always  be  identical  to  that  left  in  the  si^ature  book. 

A  cheque  is  usually  drawn  to  the  oYder  of  the  payee,  who  'm 
collect  it  must  endorse  it,  that  is,  write  his  name  across  the  bock. 
The  payee  of  a  cheque  must,  moreover,  be  known  of  the  banker 
to  whom  he  applies  for  payment.  If  the  depositor  wishes  to 
draw  out  money  for  himself,  he  will  make  the  cheque  payable 
to  "Self".  A  cheque  is  always  payable  on  demand.  It  is 
important  so  to  carefully  fill  out  the  stub,  that  it  may  contain 
the  material  facts  of  the  cheque  for  reference. 

Written  Exercises. 


1.  Draw  a  cheque  for  $100  to  the  order  of  John  Mackay  in 
payment  of  May's  rent. 

2.  Draw  a  cheque  for  $200  in  favor  of  yourself. 

3.  Make  out  a  deposit  slip  for  the  following:  1  cheque  on 
the  Hochelaga  Bank,  $200;  Bank  notes :  5  of  $1 ;  3  of  $10;  4  of  $25 ; 
Silver:  $10. 
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4.  Make  out  a  deposit  slip  for  the  following:  1  cheque  on 
the  Merchants  Bank,  $400;  Bank  notes:  6  of  $1 ;  3  of  $2;  7  of  %5: 
4  of  $50;  SUver:  $7.50. 

5.  Draw  a  cheque  for  $15  in  favor  of  some  Catholic  enter- 
prise that  you  wish  to  patronize. 

THE  PROMISSORY  NOTE. 

You  buy  $500  worth  of  goods  of  Sanche  &  Leblanc  on  60 
days'  credit,  and  yt)U  remit  them  a  written  promise  to  pay  the 
sura  due  at  maturity;  you  have  given  them  a  promissory  note. 

366.  A  promissory  note  is  a  written  promise  to  pay  to 
a  person  named,  at  a  specified  time,  a  certain  sum  of  money 


No W. 


$ («) Due (t) 

JUf^mU. M ;9 

i^  <^  (6)  after  date,  for  value  received,  I 
promise  to  pay  to  the  order  of  ^^M  ^  S&ii^ 
(c)  at  the  office  of 

The  Provincial  Bank  op  Canada 


7  Place  d'Armes 


U) 


inrsDolIars, 


:j 


ExPLANATioKS.— (a)  The  date,  (o)  the  tune;  (c)  the  name  of 
ti«  payees:  (d)  the  amount  in  words  (the  par  vaiue  or  /oc«  of 
the  note);  (e)  the  amount  in  figures;  (/)  your  signature;  (g)  your 
address;  (h)  the  number  of  the  note;  (0  the  maturity,  ttat  is. 
the  date  at  which  the  note  faUs  due;  in  this  case,  it  will  be  M 
days  after  the  oate.of  issue.  Three  daya  of  araet  are  allowed 
by  law;  they  ue  added  to  the  00  days  ip^ed  in  the  note. 
0)  If  the  words  wUh  intnttt  ai....%  are  omittod,  the  aoti 
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wUl  not  draw  interest  until  it  ia  due.    After  it  is  due,  it  will 
draw  interest  at  the  legal  rate. 

367.  When  the  merchant  allows  a  term  of  credit,  as  Sanche  & 
L3blanc  did,  he  does  not  exact  an  interest-bearing  note.  But, 
outside  of  this  case,  merchants  and  loaners  accept  none  but 
interest-bearing  notes.  Sometimes  the  interest  '•  computed 
beforehand  and  added  to  the  sum  due  to  form  tue  amount  of 
the  note,  which  then,  of  course,  does  not  draw  interest. 

A  note  is  generally  made  payable  to  the  order  of  the  payee; 
if  he  wishes  to  sell  it,  he  must  endorse  it. 

368.  The  flace  of  payment  of  a  note  is  usually  a  bank.  11 
the  above  note  had  been  dated  May  3,  1917,  it  would  have  been 
due  63  days  later,  on  July  5.  If  it  had  been  payable  2  months 
aft«r  date,  it  would  have  matured  3  days  after  July  3,  on  July  6. 

Written  Exercises. 

1.  Find  the  date  of  maturity  on:  1°  a  note  dated  May  7, 
1917,  and  given  for  90  da.;  2'*  a  note  dated  Sept.  30,  1917,  and 
given  for  2  mo.;  3°  a  note  dat"d  Dec.  30,  1917,  and  given  for 
90  da.;  4°  a  note  dated  Sept.  3, 1917,  and  given  for  60  da.;  5°  a 
note  dated  Feb.  20, 1917,  and  given  for  3  mo. 

2.  Make  out  a  90-day  note  for  $150,  dated  to-day,  payable 
to  C.  N.  Prairie's  order  at  some  bank. 

3.  Make  out  a  60-day  note  for  $300,  dated  to-day,  payable 
to  Roy  Robert's  order  at  some  bank. 

4.  Make  out  a  7%  interest-bearing  note  for  $225.50,  dated 
to-day,  payable  in  6  mo.  to  0.  Kennedy's  order  at  some  bank. 

5.  Make  out  a  7%  interest-bearing  note  for  $301.60,  dated 
to-day,  payable  in  3  mo.  to  J.  Tarrant's  order  at  some  bank. 

6.  What  is  the  amount  due  June  4,  1917,  on  a  note  of  $500, 
dated  Apr.  2, 1917,  and  drawing  interest  at  7%  per  annum  ? 

7.  Find  the  amount  due  at  maturity  on  a  note  of  $150, 
dated  Feb.  25,  1918,  bearing  interest  at  6%,  and  payable  90 
days  after  date.  /     . 

i.  Find  the  amount  due  at  maturity  on  a  3(May  note  of 
iaOOr  dated  June  3, 191Ji,  and  bearing  interest  at  7%, 
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9.  Find  the  amount  due  at  maturity  on  a  note  of  $800 
dated  Dec.  2,  1918,  bearing  interest  at  6%,  and  payable  6  mo! 
afterdate. 

Note.— Compute  the  interest  for  6  mo.  plus  3  da.,  or  183  days. 

10.  Find  the  amount  due  at  maturity  on  a  note  of  $750 

dated  Feb.  6,  1918,  and  payable  3  mo.  after  date  with  interest 

at  7%. 

No*B.— Compute  the  interest  for  3  mo.  plus  3  da.,  or  93  days. 


BANK  DISCOUNT 

369.  Suppose  to-day  is  the  Mth  of  March  1918 
and  that  you  have  the  following  note  in  your  hands. 


'^O'^TTO.  Montreal.  Mar.  14,  1918. 

Ninety  days  after  date,  I  promise  to  pay  to  the  order 
of  (your  name  i«  wrUten  here),  the  sum  of  Five  Hundred 
Dollars  -f^.    Value  received. 

Due  June  15.  1918.  s.  A.  Hart, 

721.  Bloomfield  Avenue. 


This  note  13  m  your  favor,  but  it  will  be  paid  by  S.  A.  Hart 
only  on  June  15,  1918.  You  need  money  at  once:  then  you  will 
apply  to  your  banker  and  ask  him  to  buy  the  note,  that  is,  to 
di«5ouniit.  If  the  banker  is  willing  to  do  so,  he  will  not  pav 
P"*ff^  '"  y<*^^°*®'.^"*  •SOO  minus  the  interest  of  mo 
for  ^  days  at  7%,. which  is  $3.92.  This  interest  deducted 
m  advaunoe  is  called  bank  discount.  You  will  ree6ive  $503 
rtdnuB  $8.92,  or  $491.08.  This  is  the  price-  for  which  you  sold 
tne  note;  it  is  the  net  proceeds  of  the  note. 

870,  Bank  discount  is  computed  on  the  face  value  of  a  note 
wbKA -ckMs  iiot^  bear  mterest,  wd  on  the  faee- value  plu»  iit 
accrued  tntereai  at  matuntu  of  a  note  which  bears  interest:  the 
6cw«of  bank  disoojinkij  alwayi  the  wm.dae at  maturity.  Sa, 
bank  (Ugoount  is  the  simple  interest  of  the  sum  due  at  maturity 
comMit«dlor  thp.  number  of  d^ys  b«tw<»pn  the  dat«  of  dlwount 
Rnd  the  date  of  maturity, 
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Written  Exercises. 


Find  the  date  of  mtUurity,  term  of  discount,  hank  discount, 
and  net  proceeds  of  the  following: 


Face  op 

Date  OF 

Time. 

Date  op 

Rate  qf 

NOTE. 

note. 

DISCOUNT. 

DISCOUNT. 

1918 

1918 

Utl  800 

Feb.      2 

30  da. 

Feb.     18 

6% 

2.  $2  500 

Mar.     4 

60  da. 

Apr.    16 

6% 

3.11  630 

Apr.    15 

00  da. 

June    19 

7  % 

4.  SI  820 

May     8 

4  mo. 

July    23 

5  % 

5.  $1  240 

June    15 

6  mo. 

Sept.     4 

6J% 

6.  $3  545 

July    30 

2  mo. 

Aug.     7 

7% 

7.  96  000 

Aug.   31 

3  mo. 

Sept.  25 

7i% 

8.  $1  475 

Sept.     3 

5  mo. 

Sept.     3 

6  % 

9.  $3  240 

Oct    21 

30  da. 

Oct.     31 

7  % 

10.  $3  100 

Nov.  50 

60  da. 

Dec.    24 

,    5  % 

Find  the  interest,  amount  due  at  mcUurity,  discount,  and 
net  proceeds  of  the  following: 


Face  op 

Date  of 

Rate 

Date  op 

Rate 

NOTE. 

note. 

Time. 

of 

DISCOUNT. 

of 

1919 

INT. 

1919 

disc't. 

1.  SI  200 

Jan.  17 

90  da. 

6% 

Jan.     31 

7% 

2.  $1  600 

Feb.    8 

60  da. 

6% 

Feb.    28 

6% 

3.  SI  620 

Mar.  31 

4  mo. 

7% 

Apr.     4 

7% 

4.  SI  800 

Apr.  22 

6  mo. 

5i% 

May    20 

7J% 

5.  S2  100 

June  10 

soda. 

6% 

June    17 

7% 

6.  S3  500 

July  20 

go  da. 

7% 

Aug.     5 

n% 

7.  SI  760 

Sept.  0 

60  da. 

7% 

Sept.  30 

n% 

8.  SI  150 

Oct.    7 

3  mo. 

6% 

Oct.    21 

7% 

9.  Siai2.50 
10.  S    876.50 

Nov.  18 

2  mo. 

6% 

Nov.   26 

mc 

Dee.  80 

go  da. 

6% 

Deo.    81 

7% 

QiiMtioBt  iMi  Theory* 

I.  Wlkatl*  meant  by  eomm«iroial  paper?   Name  two  ktndfl, 
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3.  Say  how  you  would  proceed  to  open  an  account  with  a 
bank. 

3.  What  is  a  deposit  slip  ?    What  does  it  contain  7     (364). 

4.  What  is  a  cheque?    What  entities  a  person  to  draw 
cheques  on  a  bank?     (365). 

5.  What  does  a  cheque  contain  ?     the  stub  ? 

6.  What  is  a  promissory  note  ?     (366). 

7.  Do  all  notes  draw  interest  ?     (367). 

8.  How  do  you  find  the  maturity  of  a  note  given  for  60 
days?    2  months? 

9.  What  are  days  of  gr<ice  ? 

10.  Is  interest  computed  on  the  3  days  of  grace  ? 

11.  What  is  discounting  a  note?     (369). 

13.  What  is  bank  discount?     (369). 

13.  How  is  discount  computed  on  a  note  that  does  not  draw 
interest  ?     (370). 

14. .How  is  discount  computed  on  an  interest-bearing  note? 
(370). 

TAXES 


Much  money  is  needed  to  administer  a  city,  a  municipality: 
the  streets  must  be  paved,  repaired,  cleaned,  lighted;  the  police 
and  fire  denartments  must  be  kept  up;  public  buildings  must 
be  constructed  and  cared  for;  a  salary  must  be  paid  to  public 
officers,  etc. 

371.  To  defray  all  their  expenses,  municipalities  an- 
nually levy  a  certain  per  cent  on  the  real  property  belonging 
to  each  citizen:  this  is  the  municipal  tax. 

For  educational  purposes,  a  school  tax  is  levied  on  real 
property. 

Let  us  apply  the  principles  of  percentage  to  property  taxes. 

The  Base  is  the  assessed  value  of  the  property. 

The  Rate  is  the  per  cent  of  tax. 

The  Percentaj^o  is  the  tax.  i 


•a 
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Assessed  value  X  Rate  =  Tax. 
Tax  -i-  Assessed  value     =  Rate. 
Tax  -f-  Rate   =   Assessed  value. 


Written  Problems. 

1.  The  municipal  t-ix  in  Montreal  is  1%;  moreover,  Catholics 
pay -a  school  tax  of  ■^%.  What  must  a  Catholic  citizen  pay 
on  $20  000  worth  of  property  ? 

2.  Using  the  data  in  the  preceding  problem,  what  is  the 
entire  tax  of  a  Catholic  citizen  whose  property  is  assessed  at 
$45  000? 

3.  What  is  the  entire  tax  of  a  Protestant  citizen  whose 
property  in  Montreal  is  assessed  at  $50  000,  the  school  tax  for 
Protestants  being  ■J%  ? 

4.  A  town  has  an  assessed  valuation  of  $3  200  000,  and  it 
has  to  raise  $16  000  by  taxation.    What  is  the  rate  ? 

5.  The  taxable  property  in  a  certain  town  is  valued  at 
$4  500  000,  and  a  tax  of  $9  000  is  voted  for  school  piu^oses. 
What  is  the  rate  of  taxation  ? 

6.  My  school  taxes  amount  to  $30;  the  tax  rate  being  ■^%, 
find  the  assessed  valuation  of  my  property. 

7.  InQuebecCity,  1915,  theschool  taxes  paid  bytheCatholics 
amounted  to  $235  600.  Find  the  assessed  valuation  of  their 
property,  if  the  rate  of  taxation  was  .38%. 

8.  In  1915,  the  taxes  levied  for  the  Catholic  schools  of 
Outremont  amounted  to  $22  325.  What  was  the  rate  of  taxation 
on  $8  930  000  worth  of  property  ? 

9.  The  taxable  property  in  Joliette  is  assessed  at  $2  600  OCO. 
What  do  the  school  taxes  amount  to  at  f  %  7 

10.  Your  father's  property  is  assessed  at  $9  000  and  has  a 
frontage  of  40  ft.  on  the  street.  The  municipal  tax  is  1%, 
the  school  tax  ^%,  the  special  tax  .02f%;  moreover  6c  per  foot 
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of  frontage  must  be  paid  for  the  clearing  off  of  snow.    How 
much  does  your  father  annually  pay  for  taxes  ? 

INSURANCE 

It  wouia  ^j  a  erreat  misfortune  to  your  family  if  fire  burned 
down  the  house  you  live  in;  but  this  misfortune  would  be  less 
hard  to  bear,  if  your  parents  received  from  some  insurance 
company  a  sum  of  money  nearly  equal  to  the  loss  sustained. 

373.  By  annually  paying  a  small  sura  of  money 
called  a  premium,  any  person  may  protect  his  property 
agflinst  fire  or  other  perils. 

374.  A  poliqf  is  the  written  agreement  of  an  insurance 
company  tc  pay  a  certain  amount  in  case  of  loss. 

375.  The  premium  is  usually  estimated  at  a  certain 
per  cent  of  the  amount  insured.  Rates  vary  according 
to  the  risk  involved. 

l«t  us  apply  the  principles  of  percentage  to  insurance. 
The  Base  is  the  amount  insured,  or  face  of  the  policy. 
The  Rate  is  the  per  cent  of  premium. 
The  Percentage  is  the  premium. 


376.  Rule.—; 


Face  of  policy X Rate = Premium. 
Premium -5- Face  of  policy  «=  Rate. 
Premium  4- Rate  —  Face  of  policy. 


Written  Problems. 

1.  A  house  was  insured  for  $12  000  at  a  premium  of  2%. 
Wha"  was  the  cost  of  insurance  ? 

2.  A  factory  worth  $140  000  is  insured  for  ^  of  its  value  at 
1^%.    What  is  the  premium  ? 

3.  A  stock  of  goods  valued  at  $45  000  is  insured  for  f  of 
its  value  at  ^%.  How  much  is  the  premium?  In  case 
of  totalloss,  how  much  would  the  owner  receive ?^ 
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4.  If  a  premium  of  $12  is  paid  for  an  insurance  of  $3  000  on 
a  house,  what  is  the  rate  of  insurance  7 

5.  If  a  three-year  policy  for  15  500  costs  $41.25,  what  is 
the  rate  of  premium  per  annum  7 

6.  I  insure  a  house  worth  $4  800  for  |  of  its  value,  paying 
as  premium  $21.    What  is  the  rate  of  premium  ? 

7.  ^  id  $192  premium  on  a  house  insured  for  f  of  its 
value  av  1%.    Find  the  face  of  the  policy. 

8.  A  schooner  is  insured  for  |  of  its  value  at  3\%.  The 
premium  is  $585.  What  is  the  face  of  the  policy?  What  is 
the  value  of  the  schooner  ? 

9.  I  may  insure  my  house  for  $6  000  at  |%  a  year,  or  at 
H%  for  3  years.  In  the  latter  case,  how  much  would  be  saved 
in  3  years? 

10.  A  farmer  insures  his  house  for  $2  800  at  l\%,  his  bams 
for  $1  600  at  |%,  and  his  furniture  for  $800  at  1%.  What  is 
his  annual  premium  ? 

Note. — There  are  also  life  insurance  policies.  A  prudent 
man  must  be  careful  to  insure  his  life,  ana  thereby  provide  for 
the  future  welfare  of  those  who  may  be  dependent;  ii'-,>n  hira. 
This  is  not  only  provident  care  of  futurity,  it  is  econom^ . 

Premiums  in  life  insurance  are  paid  on  $1  000  and  vary  with 
the  a^  of  the  person  insured.  The  younger  one  is,  the  lower 
is  the  premium. 

In  the  "Sauvegarde",  the  annual  premium  payable  for  life 
on  $1  000  is  $19.40  at  the  age  of  21;  $24.25  at  the  age  of  30; 
$3'>    -  '♦  the  age  of  40.  «b  . 

-'>     ..       "ates  for  the  following  problems. 

II-  n  of  money  should  be  laid  aside  monthly  by  a 

person  af^ ,  to  pay  the  annual  premium  on  a  life  policy  of 

S6  000? 

12.  Suppose  this  person  died  after  paying  his  20th  annual 
premium;  then  what  sum  did  his  heirs  realize  above  the  coat 
of  insurance  ? 

13.  Answer  the  preceding  question,  should  40  annual  pre- 
miums have  been  paid. 
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14.  A  man  aged  30  took  out  a  life  policy  of  K  000.  How 
much  premium  did  he  pay  in  20  years  ? 

15.  A  man  aged  40  took  out  a  t4  000  life  policy.  What 
was  the  total  cost  of  his  insurance,  if  he  died  after  making  16 
annual  payments  ? 

STOCKS  AND  BONDS 

STOCKS. 

377.  Twelve  pupilii  of  the  Six'  Year  organize  a  baseball  c'ub. 
•i«  ^  %*"  out  that  uniforms  »     cost  $32,  and  bats  and  baUs, 

#  •,10''^"  P-r*  .  "*?  **!"*'•  ®*^^  member  should  contribute  V^ 
or  948.  or  f4.  As  the  members  can  not  all  afford  to  pay  this 
sum,  they  divide  the  $48  into  4S  shares  of  $1  each,  and  mH  to 
each  as  many  shares  as  he  may  be  willing  to  buy. 

Francis,  the  captain,  buys  12  shares,  and  pays  in  $12.  Elmer 
takes  8  shares,  and  pavs  in  $8.  The  other  members  take  5,  4,  .3, 
or  2  shares,  paying  $1  for  each. 

The  boys  play  several  games  that  bring  in  nio3  receipts: 
they  pay  off  some  sundry  expenses,  and  di^de  the  net  receipts 
among  themselves,  not  equally,  but  according  to  the  number 
or  snares  of  each. 

To  insure  greater  profits  for  the  future,  Ehner  tries  to  buv 
some  of  the  shares  that  Franci-  has.  The  latter  refuses  to  se  i 
any  for  less  than  $1.05;  ho  says  that  they  are  now  above  par. 

378.  These  pupils  have  formed  a  real  joint  stock  company.  The 
cajntal  stock  la  $48;  there  are  48  shares  of  stock,  and  the  par  value 
or  each  13  $1.  The  net  earnings  that  were  distributed  to  the 
stockholders  proportion,  lly  to  the  number  of  shares  held  by 
them,  are  the  dividends.  And  the  playing  business  is  so  profit- 
able that  the  market  value  of  the  shares  of  stock  is  above  var.  at 
a  quotation  of  105.  '^ 

Banks,  insurance  and  railroad  companies,  commercial  and 
industnal  corporations  are  formed  in  this  way,  for  real  business 
purposes. 

379.  The  par  value  of  stock  is  ordinarily  $100.  The  market 
value  of  a  share  (its  quotation)  is  the  sum  for  whic:  it  can  bo 
bought  or  sold.  If  the  corporation  is  doing  excelleat  business 
and  p&ys  a  good  rate  of  dividend,  a  share  may  be  sold  for  more 
than  its  par  value,  that  is,  above  par,  or  at  a  premium.  On  the 
other  hand,  stock  in  an  unprosperous  corporation  that  pavs 
a  low  rate  of  dividend,  may  have  a  market  value  less  than  its 
par  value ;  it  is  theu  said  to  be  below  par,  or  a<  a  discount 
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380.  Stock  ofHiraticins  are  carried  on  through  brokers,  at  a 
place  called  Slock  Exchange.  The  broker'?,  commission  is  usuallv 
I  %  of  the  par  value,  or  12  Jc  per  share  of  $100. 

Besides,  in  Quebec,  the  seller  must  pav  the  Provincial  Govern- 
ment a  tax  of  2o  on  every  $100  share  sold.  Thus,  a  share  bought 
at  a  quotation  of  118  {the  par  value  being  tlOO)  will  cost  $118  + 
$0,125.  or  $118,125;  and  a  share  sold  at  a  quotation  of  120 
('he  par  vahie  being  $100)  will  net  $120  —  $0,145  (10.125  +  $0.02). 
or  $119,855. 

But  the  dividend  will  be  paid  at  the  office  of  the  corporation 
on  the  par  value  of  each  share,  whatever  may  be  the  market 
va'.ue  of  the  stock. 

In  the  following  problems,  the  par  value  of  each  share  is  $100. 

Example  1  .—Find  the  cost  of  20  shares  of  stock  bought 
at  137^,  brokerage  \%. 

Operation.  Explanation.—  One  share 

/.125-I- $0,125=  $137.25;    «««*?  »137i  +$4,  or  $137} ; 


7.25  X  20  =  $2745. 


20  shares  cost  20  times  $137!, 
or  $2  745. 


Example  II.— I  sold  40  shares  of  stock  at  96|,  broker- 
age \%.    Find  the  net  proceeds  of  the  sale. 


Operation. 

$96,625  -  ($0,125  -|-  $0.02)  = 
$96.48;  $96.48X40=  $3859,20. 


Explanation.  —  One 
share  brings  $96|  minus 
%\(  brokerage  and  2o  tax, 
or  $96.48;  40  shares  bring 
40  times  $96.48,  or  $3  859. 
20. 


Example  III.— A  company  declares  a  dividend  of  6%. 
What  is  my  income  on  75  shares  of  stock  ? 

Explanation. — The  dividend 
is  computed  on  the  par  value 
($100) ;  6%  of  $100  -  $6,  dividend 
of  1  share;  75  shares  yield 75  times 
$6,  or  $450. 


Operation. 
$6  X  75  =  $450. 


Written  Problems. 

1.  Find  the  cost  of  10  shares  of  Canadian  racific  R.  R. 
stock  quoted  at  161,  brokerage  \%. 

2.  I  buy  20  shares  of  New  York  Central  stock  quoted  at 
S5^,  brokerage  ^%.    What  does  the  stock  cost  ? 
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3.  A  speculator  sold  40  shares  of  Hochelaga  Bank  stock  at 
147,  brokerage  ^% ,  and  tax  2c.    Find  the  net  proceeds  of  the  sale. 

4.  I  sell  30  sharp-,  of  ;^I^;illrca1  Bank  stock  at  224,  brokerage 
i%,  tax  2c.    Find  *,!«  net  proceeds^ 

5.  I  bought  15  sheros  of  Qu<  )ec  Bank  stock  when  it  was 
quoted  at  135,  broke:  -140  ^^ ,  anrl  sold  it  at  142,  brokerage  ^%, 
tax  2c.    What  was  my  net  gain  r 

Note.— Fractions  of  a  share  cannot  be  bought. 

6.  How  many  shares  of  Hochelaga  Bank  stock,  at  146 
can  be  bought  for  $5  000,  brokerage  |%  ? 

7.  I  bought  30  shares  of  Crown  Reserve  at  172,  brokerage 
i%,  and  sold  them  at  1 75,  brokerage  |%,  tax  2c.    Find  my  gain. 

8.  The  Bank  of  Montreal  pays  semiannual  dividends  of 
5%.    What  is  my  yearly  income  on  15  shares  of  stock  ? 

9.  The  Canadian  Pacific  R.  R.  issues  quarterly  dividends 
of  2J%.     What  is  my  yearly  income  on  25  shares  of  stock  ? 

10.  I  bought  10  shares  of  Hochelaga  Bank  stock  at  145, 
brokerage  |%,  received  thereon  a  dividend  of  9%,  and  then 
sold  out  at  147  brokerage  }%,  tax  2c.    What  was  my  total  gain  ? 

BONDS. 

3M.  Bonds  are  written  promises,  made  under  seal,  to  pay 
a  certam  sum  of  money  at  a  specified  time.  When  the  Govern- 
ment, or  a  municipalitv,  or  any  incorporated  company  wishes 
to  borrow  a  considerable  rum  of  money  for  some  enterprise 
bonds  are  prepared  and  sold.  These  bonds  are  simply  promiasnru 
no<cs  issued  under  seal.  They  bear  a  fixed  rate  of  interest 
payable  annually,  semiannually,  or  quarterly.  Some  bonds 
are  called  debentures. 

Government  and  municipal  bonds  rest  upon  the  honor  of 
the  country  or  city  that  issues  them.  Commercial  bonds  are 
secured  by  mortgage  on  the  property  of  the  corporation  issuing 
them;  this  means  that  the  holders  of  the  bonds  may  sell  the 
property  mortgaged  if  the  bonds  and  the  interest  are  not  paid. 

382.  DlFPERENCB  BETWEEN  STOCKHOLDERS  AND  BONDHOLD- 
ERS.— T1.0  Stockholders  are  the  owners  of  a  corporation;  the 
boiidholders  are  its  creditors,  that  ia,  its  money  lenders.    The 
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rate  of  intereet  on  bonds  is  always  the  same.  The  dividend  of 
stocks  depends  on  the  net  profits  of  the  corporation  after  the 
interest  on  the  bonds  has  been  paid. 

Computations  in  both  cases  are  the  same. 

11.  Find  the  cost  of  48  bonds  quoted  at  92,  brokerage  ^%. 

12.  I  sold  25  bonds  at  95,  brokerage  ^%,  tax  2c.  Find  the 
net  proceeds. 

13.  I  own  150  bonds  bearing  5%  interest.  Find  my  annual 
income. 

14.  I  invested  $5  000  in  5%  bonds,  quoted  at  96,  brokerage 
1%.    Find  the  unexpended  balance,  and  my  yearly  income. 

15.  I  invested  $15  000  in  6f  %  bonds  quoted  at  92,  brokerage 
^%.    Find  the  unexpended  balance,  and  my  yearly  income. 

Questions  on  Theory. 

(Taxes,  insurance,  slocks  and  bonds). 

1.  What  are  municipal  taxes?     (371). 

2.  How  are  taxes  computed  ?     (372). 

3.  What  is  an  insurance  pcUcy  ?     (374). 

4.  What  is  the  premium  ?     (373) . 

5.  How  is  the  premium  computed  ?     (375,  376) . 

6.  Give  an  example  to  show  how  corporations  are  formed. 
(377). 

7.  Name  the  place  where  stock  operations  are  carried  on.  (380) 

8.  What  is  a  dividend  ?     (378). 

9.  When  is  stock  at  a  premium?  at  a  discount?     (379). 

10.  What  difference  is  there  between  a  stockholder  and  a 
bondholder?     (382). 

RATIO  AND  PROPORTION 

The  quotient  of  14  -5-  7  is  2;  comparing  14  with  7,  we  say 
that  14 18  2  times  7 ;  2  limes  is  the  expression  of  a  ratio. 

383.  The  ratio  or  relation  of  two  numbers  is  the  quo- 
tient of  the  first  by  the  second. 

The  ratio  of  12  to  3  is  12  +  3,  or  V.  or  ^.  The  ratio  of  3  to  12 
is  3  +  12,  or  -ft,  oT  J.  Notice  that  reversing  the  order  of  the 
numbers  inverts  the  ratio. 
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384.  The  two  numbers  of  a  ratio  are  called  terms.  The 
first  is  the  numerator  or  antecedent;  the  second  is  the 
denominator  or  consequent. 

385.  Ratios  are  common  fractions:  all  the  rules  and 
principles  relative  to  common  fractions  may  be  applied 
to  ratios. 

The  ratio  of  9  to  17  may  be  written  ^,  or  9  :  17.  We  shall 
employ  the  latter  form. 

386.  An  equality  of  ratios  is  a  proportion. 

Thus,  I  as  ^j  is  a  proportion;  it  may  be  read:  1  is  to  3  as  5  is 
to  15,  and  be  written:  1  :  3  ::  5  :  15.  The  terms  1  and  15  are 
called  extremes;  3  and  5,  means. 

387.  You  see  that  the  product  of  the  extremes  is 
equal  to  the  product  of  the  means  (fundamental  principle). 

To  find  an  omitted  term  of  a  proportion. 

Note. — The  missing  term  is  replaced  by  x. 

Example.— 36  :  6  ::  24 


X. 


36 


Operation. 
Xx  =  24  X  6 


X 

X  =  4 
388.  Rule.—. 


Explanation. — Since  the  product  of 
the  extremes  is  equal  to  the  product  of 
the  means.  36  times  x  equals  24  times  6. 
One  time  x  equals  36  times  less  than 
24  X  6,  ora^A.     Solving,  »  =  4. 


.the  product  of  the  means  by  the  given 

extreme!  or  dividt  the  product  of  the  extremes  by  the  given 
mean. 

Written  Exercises. 

Find  the  value  of  x  in  the  following  proportions: 


1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 


4 
36 

48 

X 
X 
X 

100 
65 
30 

18 


26 
18 
20 
16 
30 
18 

X 
X 
X 

9 


10 
12 
120 
18 
8 
30 
50 
45 
10 

X 


X. 
X. 
X. 

9. 
48. 
20. 
75. 

9. 

9. 
27. 


11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


40 
16 
6 
18 
16 

* 
6 

6 
i 

8 


5 
32 
15 

4 
28 

5 
15 
10 

X 

2 

I 


:   9. 

:   4. 

:75. 

:  X. 
4  :  X. 
X  :40. 


X 
X 
X 

24 


3* 

X 

25 

9 


X. 

h 
8. 

X. 
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CAUSE  AND  EFFECT. 

389.  The  application  of  proportion  to  problems  consists  in 
comparing  two  causes  and  two  effects. 

Example. — If  5  horses  (Ut  cause)  eat  10  tons  of  hay  (1»« 
effect),  10  hor^s  (2d  dauae)  will  eat  20  tons  of  hay  (2d  effect). 

390.  A  cause  is  that  which  produces  a  result;  it  is  all  that 
is  needed  to  do  a  work:  men,  time,  i>.nimals,  land,  capital,  mate- 
rial, etc. 

391.  An  effect  is  that  which  is  produced;  it  is  the  work  dono. 
the  money  yielded,  etc. 

392.  The  cause  and  the  effect  arc  simple  when  they  contai?! 
only  one  element;  they  are  compound  when  they  contain  several 
elements. 

When  I  say:  "10  men  cut  lOO  cords  of  wood",  the  cause  and 
the  effect  are  simple.  When  I  say:  "10  men  in  4  days  cut  100 
cords  of  wood",  the  cause  (10  ?wcn  in  4  days)  is  compound; 
the  effect  (100  cords  of  i^ood)  is  simple. 

393.  Causes  and  effects  expressing  quantities  may  be  repre- 
sented by  numbers;  these  numbers  will  be  related  to  each  other 
as  the  things  they  represent;  again,  like  causes  should  produce 
like  effects,  and  the  effects  should  be  in  proportion  to  their 
causes,  namely: 

1st  cause  :  2d  cause  :  :  1st  effect  :  2d  effect . 


SIMPLE   PROPORTION. 

394.  A  proportio  1  is  simple  when  its  four  term;' 
consist  of  sin.s,le  numbers.  Thus,  8  :  12  ::  16  :24  is  a 
simple  proportion. 

Example  I. — If  30  acres  of  land  yield  1  650  bushels  of 
com,  how  many  bushels  of  com  wiil  60  acres  yield  ? 

Explanation.   — 
Operation 


acres 

30     : 
1st  cause 


acres 
60    :; 
2d  cause 


bushels 
1650 

1st  effect 


bushels 
:       X 
2J  effect 


30  X  X  =  60  X  1650 


_    80X16S0 
~  3  0 


X  =  3  300  bushels. 


The  acres  are  the 
causes;  the  bushels 
axe  the  effects;  and 
the  1st  C5<iise  is  to 
the  2d  cause  as  th«^ 
1st  effect  is  to  the  2  I 
effect.  The  product 
of  the  extremes  is 
equal  to  the  product 
of  the  means.  Solv- 
ing, x  =  3  300  bushels. 
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Example  II.— If  3  horses  can  draw  10  tons,  how  many 
horses  will  be  required  to  draw  30  tons  ? 


Operation. 
horses        horses  tons 

3       :      a:      ::      10 
1st  cause    2d  cause     1st  effect 

10  a;  =  3  X  30 

X    =    A><30 


a;  =  9  horses. 


tons 

30 

2(1  effect 


Explanation. — 
The  horses  are  the 
causes;  <^^he  tons  are 
the  efife-ots;  and  the 
1st  cause  is  to  the  2d 
cause  as  the  1st  effect 
is  to  the  2d  effect.  The 
product  of  the  means 
is  equal  to  the  produc  t 
of  the  extre  jaes.  tSolv- 
ing,  X  =9  horses. 


Written  Problems. 

1.  If  8  volumes  of  a  work  cost  $36,  find  the  cost  per  dozen. 

f     ?:  ?  Y^  ^"-  ^^  ^'^^^*  ^^^^  *96,  how  much  must  be  paid 
for  75  bushels  of  the  same  kind  of  wheat  ? 

3.  If  35  acres  of  a  field  will  produce  875  bu.  of  wheat,  how 
many  bushels  of  wheat  will  87  acres  of  the  samo  field  produce  ? 

4.  If  4  bbl.  of  flour  can  be  made  from  18  bu.  of  wheat,  how 
many  barrels  of  flour  can  be  made  from  207  bu.  of  wheat  ? 

5.  If  a  locomotive  vaporizes  1  200  gal.  of  water  in  running 
90  mi.,  how  many  gallons  of  water  will  be  required  for  a  300- 
mile  trip  ? 

6.  If  20  lb.  of  cream  make  4  lb.  of  butter,  how  much  cream 
will  be  required  for  180  lb.  of  butter? 

7.  A  stick  5  ft.  high  casts  a  shadow  of  2  ft.  How  high  is 
a  tree  which,  at  the  same  time,  casts  a  shadow  of  36  ft.  ? 

8.  If  for  cattle,  55  lb.  of  potatoes  have  the  same  nutritive 
value  as  60  ibs.  of  beets,  how  many  pounds  of  beets  should  I 
take  to  replace  8  800  lb.  of  potatoes  ? 

9.  A  farm  boy  was  to  receive  $50  for  60  days'  work.  What 
18  due  L-ai  if  he  leaves  aft  >r  9  days  ? 
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10.  A  fountain  gives  30  gal.  of  water  in  46  minutes.    In  what 
time  will  it  fill  a  2  500-gallon  tank  ? 

11.  A  farmer  plows  9  furrows  in  63  minutes.    How  many 
furrows  will  he  plow  in  2  hours  and  48  minutes  ? 

12.  If  220  lb.  of  wood  produce  50  lb.  of  charcoal,  how  many 
pounds  of  wood  will  be  required  for  2  600  lb.  of  charcoal  ? 

13.  How  many  pounds  of  bread  can  be  made  from  196  lb. 
of  flour,  if  27  lb.  of  bread  are  made  from  20  lb.  of  flour  ? 

14.  If  17  Ih.  of  paper  are  made  from  26  lb.  of  rags,  how  many 
pounds  of  rags  would  be  required  to  make  8  600  lb.  of  paper  ? 

15.  What  would  2^  yd.  of  cloth  cost,  if  I  paid  $1.60  for  | 
of  a  yard  ?  ■» 

16.  If  2|  bbl.  of  beef  cost  $20.76,  how  much  shall  I  pay  for 
7^  bbl.  ? 

17.  A  farmer  sowed  6  bu,  of  wheat  on  4|-  acres  of  land.    How 
many  bushels  of  wheat  would  he  need  for  13J  acres  of  land  ? 

18.  How  many  bushels  of  potatoes  can  be  raised  on  3J-  acres 
of  land,  if  165  bu.  are  raised  on  1-^  acres  of  land  ? 

19.  If  a  pole  5  ft.  high  casts  a  shadow  6  ft.  long,  how  high 
is  a  church  spire  whose  shadow,  at  the  same  time,  is  162  ft.  long  ? 

20.  If  a  boy  can  skate  75  yd.  in  8\  seconds,  in  what  time  will 
he  skate  200  yd.,  at  the  same  rate  of  speed  ? 


COMPOUND  PROPORTION. 


395.  A  proportion  is  compound  when  two  of  its 
terms,  or  all  of  them,  are  composed  of  two  or  more 
numbers. 

Example  I. — If  4  men  in  7  days  of  10  hours  each  can 
earn  $84,  how  much  can  6  men  earn  in  10  days  of  9  hours 
each  ? 
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1st  caiiso 

4  6 

7  10 

10  9 

4X7X10X 


Operation. 

2d  cause     1st  off  eft    2d  effeet 


Explanation. — 4 
men  in  7  da.  of  10  hr. 
is  the  Ist  cause;  $84 
is  the  Ist  effect.  And 
0  men  in  10  da.  of 
9  hr.  is  the  2d  cause; 
X  is  the  2d  effect. 
And  the  product  of 
all  the  terms  in  the 
extremes  equals  the 
product  of  all  the 
terms  in  the  means. 
Solving,  X  -  S162. 

Note. — The  first  cause  might  be  expressed  as  280  hours  of 
work  (4  X  7  X  10);  and  the  second  cause,  as  .540  houra  of  work 
(6  X  10  X  9). 

Example  II. — If  15  men  can  plow  a  farm  in  8  days  of 
9  hours  each,  in  how  many  days  of  12  hours  each  can  2  men 
perfonn  the  same  work  ? 


X  == 

X  = 


X  = 


M       :      .T 

.X 10X9X84 
ex  ox»xg4 

4X7X10 

$162. 


15 

8  :    X 

9  12 
2X12X  X 

X 


Operation. 
2 

1  :1 


=  15X8X9 

—    15X8X9 
2X12 

=  45  days. 


Explanation. — ^When  th.-> 
same  work  is  to  be  done,  tho 
effects  are  in  the  ratio  of  1  to  1. 
The  causes  are:  men  working  for 
so  many  days  and  so  many  hours 
a  day.  We  replace  by  x  the 
number  of  days  in  the  2d  cause. 


Written  Problems. 

1.  If  35  mea  earn  $2  030  in  29  days,  how  many  dollars 
can  43  men  earn  in  92  days  ? 

2.  A  garrison  of  1  200  men  has  provisions  for  45  days.  How 
long  will  these  provisions  last  if  the  garrison  is  reinforced  bv 
300  men  ? 

Note. — The  effects  are  in  the  ratio  of  1  to  1,  sinoe  in  both 
cases  the  same  quantity  of  provisions  ia  involved. 

3.  In  how  many  days  can  6  men  do  the  same  work  that  24 
men  can  do  in  8  days  ? 
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,  9  hours  a  day,  an  artisan  could  finish  a  work 
Y  many  hours  a  day  should  he  labor  to  finish 


4.  By  lab. 
in  12  days, 
it  in  10  days? 

5.  In  20  days,  15  men  performed  one  half  of  a  certain  work. 
In  ho».  many  days  will  the  work  l>e  finislied  if  3  men  quit  ? 

6.  If  6  persons  consume  700  lb.  cf  bread  in  73  days,  how 
many  pounds  of  bread  will  15  persons  consume  in  365  days  ? 

7.  If  20  men  can  dig  out  5  000  cu.  yd.  of  dirt  in  40  days 
of  10  hours  each,  how  many  hours  a  day  will  18  men  have  to 
work  to  dig  oiit  4  140  cu.  yd.  in  46  days  ? 

8.  If  4  horses  consume  ^  650  lb.  of  fodder  in  15  days,  in 
how  many  days  will  11  horses  consume  8  470  lb.  of  fodder? 

9.  Three  men  took  12  days  to  dig  a  ditch  75  yards  long; 
how  many  yards  could  8  men  dig  in  6  days? 

10.  If  9  spinning  jennies,  of  24  spindles  each,  can  spin  2  000 
lb.  of  wool  in  8  days  of  10  hours,  in  how  many  days  of  12 
hours  each  will  4  jennies,  of  30  spindles  each,  spin  5  000  lb.  of 
wool  ? 

11.  Fifteen  men  could  perform  a  certain  work  in  24  days  of 
10  hours  each.  How  many  men  should  I  employ  to  have  the 
same  work  done  in  20  days  of  9  hours  each  ? 

12.  Five  men  in  3  days  of  8  hours  each  wheelbarrowed  60 
cu.  yd.  of  sand  from  a  pit  to  a  workyard.  In  how  many  days 
of  9  hours  each  could  6  men  have  conveyed  108  cu.  yd.  of  sand  ? 

13.  If  7  men  can  dig  a  ditch  60  ft.  long,  8  ft.  wide,  and  6  ft. 
deep,  in  12  days,  how  many  men  will  be  required  to  dig  a  ditch 
80  ft.  long,  3  ft.  wide,  and  8  ft.  deep,  in  2f  days  ? 

14.  If  15  men  can  perform  144  yd.  of  work  in  8  days,  how 
many  men  could  perform  one  half  of  the  sarre  work  in  6  days  ? 
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15.  If  3  pipes  of  equal  size  take  3  hours  to  fill  a  cistern  6  ft. 
long,  4  ft.  wide,  and  9  ft.  deep,  in  what  time  will  5  such  pipes 
fill  a  cistern  3  ft.  long,  2  ft.  wide,  and  5  ft.  deep  ? 


Questions  on  Theory. 


1.  What  is  the  ratio  of  two  numbers  ?     (383). 

2.  Name  the  two  numbers  of  a  ratio.     (384). 

3.  What  difference  is  there  between  a  ratio  and  a  common 
fraction  ?     (385). 

4.  What  is  a  proportion  ?     (386). 

5.  What  ia  the  fundamental  principle  of  a  proportion  7    (387). 

6.  Apply  this  principle   to  problems  involving  cause  and 
effect.     (389,  390,  .391,  392). 


